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PEEFACE. 


In  presenting  this  work  to  the  public  I  need  say  but  little  by  way 
of  preface.  It  is  the  result  of  the  occupation  of  what  leisure 
hours  I  could  spare,  during  the  last  few  years,  from  various 
and  important  business,  and  my  object  in  imdertaking  it  is  ex- 
plained in  the  Introduction. 

What  now  remains  for  me  to  do,  is  to  express  my  thanks  to 
those  numerous  friends  who  have  so  kindly  aided  me  during  the 
progress  of  my  work,  both  by  placing  specimens  in  their  col- 
lections at  my  disposal,  and  by  examination  of  my  proofs.  Fore- 
most among  these  must  be  ranked  the  Rev.  William  Greenwell, 
F.S.A.,  from  whose  unrivalled  collection  of  British  antiquities  I 
have  largely  drawn,  and  from  whose  experience  and  knowledge  I 
have  received  much  assistance  in  other  ways. 

To  Mr.  A.  W.  Franks,  F.SA. ;  Mr.  J.  W.  Flower,  F.G.S. ;  Mr. 
W.  Pengelly,  F.Il.S. ;  Colonel  A.  Lane  Fox,  F.SA. ;  Mr.  E.  T. 
Stevens,  of  Salisbury ;  Messrs  Mortimer,  of  Fimber ;  Mr.  Joseph 
Anderson,  the  Curator  of  the  Antiquarian  Museimi  at  Edinburgh ; 
and  to  numerous  others  whose  names  are  mentioned  in  the  fol- 
lowing pages,  my  thanks  must  also  be  expressed. 

The  work  itself  will,  I  believe,  be  found  to  contain  most  of  the 
infonnation  at  present  available  with  regard  to  the  class  of 
antiquities  of  which  it  treats.  The  subject  is  one  which  does 
not  readily  lend  itself  to  lively  description,  and  an  accumulation 
of  facts,  such  as  is  here  presented,  is  of  necessity  dull.  I  have, 
however,  relegated  to   smaller  tyi)c  the  bulk  of  the  descriptive 
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details  of  little  interest  to  the  ordinary  reader,  who  will  probably 
find  more  than  enough  of  dry  matter  to  content  him,  if  he  confines 
himself  to  the  larger  type,  and  an  examination  of  the  illustrations. 

Whatever  may  be  the  merits  or  defects  of  the  book,  there  are 
two  points  on  which  I  feel  that  some  credit  may  be  claimed.  The 
one  is  that  the  woodcuts — the  great  majority  of  which  have  been 
specially  engraved  for  this  work  by  Mr.  Swain,  of  Bouverie 
Street — give  accurate  representations  of  the  objects;  the  other 
is,  that  all  the  references  have  been  carefully  checked. 

The  Index  is  divided  into  two  parts;  the  first  showing  the 
subjects  discussed  in  the  work,  the  second  the  localities  where 
the  various  antiquities  have  been  foimd. 

Now  that  so  much  more  attention  than  formerly  is  being 
bestowed  on  this  class  of  antiquities,  there  will,  no  doubt,  be 
numerous  discoveries  made,  not  only  of  forms  with  which  we 
are  at  present  unacquainted,  but  also  of  circumstances  calculated 
to  throw  light  on  the  uses  to  which  stone  implements  and  weapons 
were  applied,  and  the  degree  of  antiquity  to  be  assigned  to  the 
various  forms. 

I  will  only  add  that  I  shall  gladly  receive  any  commnnications 

relative  to  such  discoveries. 

JOHN  EVANS. 

AmA  Miiit,  E$mel  Hern^M,  Utty,  1 872. 
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CHAPTER   I. 

INTRODUCTORY. 

IN  the  following  pages  I  purpose  to  give  an  account  of  the 
various  forms  of  stone  implements,  weapons,  and  ornaments  of 
remote  antiquity  discovered  in  Great  Britain,  tlieir  probable  uses 
and  method  of  manufacture,  and  also,  in  some  instances,  the  cir- 
cumstances of  their  discovery.  While  reducing  the  whole  series 
into  some  sort  of  classification,  as  has  been  done  for  the  stone 
antiquities  of  Denmark  by  Professor  Worsaae,  and  for  those  of 
Ireland  by  Sir  William  Wilde,  I  hope  to  add  something  to  our 
knowledge  of  this  branch  of  Archaeology  by  instituting  compari- 
sons, where  possible,  between  the  antiquities  of  England  and  Scot- 
land and  those  of  the  other  countries  of  Western  Europe.  Nor,  in 
considering  the  uses  of  the  various  forms  and  their  method  of 
manufacture,  must  I  neglect  to  avail  myself  of  the  illustrations 
afforded  by  the  practice  of  modem  savages,  of  which  Sir  John 
Lubbock  and  others  have  already  made  such  profitable  use. 

But  before  commencing  any  examination  of  special  forms,  there 
are  some  few  general  considerations  on  which  it  seems  advisable 
to  enter,  if  only  in  a  cursory  manner ;  and  this  is  the  more  neces- 
sary, since  notwithstanding  the  attention  which  has  of  late  years 
been  devoted  to  Prehistoric  Antiquities,  and  the  numerous  treatises 
which  have  appeared  upon  the  subject,  there  is  seemingly  still 
much  misapprehension  abroad  as  to  the  nature  and  value  of  the 
conclusions  based  upon  recent  archaeological  and  geological  investi- 
gations. 

At  the  risk  therefore  of  being  tedious,  I  shall  have  to  notice 
once  more  many  things  already  well  known  to  archaeologists, 
but  which,  it  would  appear  from  the  misconceptions  so  often 
evinced,  even  by  those  who  speak  and  write  on  such  matters,  can 
hardly  be  too  often  repeated. 
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2  INTRODUCTORY.  [cHAP.  I. 

Not  the  least  misunderstood  of  these  subjects  is  the  classification 
of  the  antiquities  of  Western  Europe,  first  practically  adopted  by 
the  Danish  antiquaries,  under  periods  known  as  the  Iron,  Bronze, 
and  Stone  Ages ;  the  Iron  Age,  so  far  as  Denmark  is  concerned, 
being  supposed  to  go  back  to  about  the  Christian  era,  the  Bronze 
Age  to  embrace  a  period  of  one  or  two  thousand  years  previous 
to  that  date,  and  the  Stone  Age  all  previous  time  of  man's  occu- 
pation of  that  part  of  the  world.  These  different  periods  have 
been,  and  in  some  cases  may  be,  safely  subdivided ;  but  into  this 
question  I  need  not  now  enter,  as  it  does  not  affect  the  general 
sequence.     The  idea  of  the  succession  is  this : —  ' 

1.  That  there  was  a  period  in  each  given  part  of  Western 
Europe,  say,  for  example,  Denmark,  when  the  use  of  metals  for 
cutting  instruments  of  any  kind  was  unknown,  and  man  had  to 
depend  on  stone,  bone,  wood,  and  other  readily  accessible  natural 
products,  for  his  implements  and  weapons  of  the  chase  or  war. 

2.  That  this  period  was  succeeded  by  one  in  which  the  use  of 
copper,  or  of  copper  alloyed  with  tin — ^bronze — became  known,  and 
gradually  superseded  the  use  of  stone  for  certain  purposes,  though 
it  remained  in  use  for  others  ;  and 

3.  That  a  time  arrived  when  bronze,  in  its  turn,  gave  way  to 
iron  or  st^el,  as  being  a  superior  metal  for  all  cutting  purposes ; 
and  which,  as  such,  has  remained  in  use  up  to  the  present  day. 

Such  a  chissification  into  different  ages  in  no  way  implies  any 
exact  chronology,  far  less  one  that  would  be  applicable  to  all  the 
countries  of  Western  Europe  alike,  but  is  rather  to  be  regarded  as 
significant  only  of  a  succession  of  different  stages  of  civilization ; 
for  it  is  evident  that  at  the  time  when,  for  instance,  in  a  country 
such  as  Italy,  the  Iron  Age  may  have  commenced,  some  of  the 
more  northern  countries  of  Europe  may  possibly  have  been  in 
their  Bronze  Age,  and  others  again  still  in  their  Stone  Age. 

Neither  does  this  classification  imply  that  in  the  Bronze  Age 
of  any  country  stone  implements  had  entirely  ceased  to  bo  in  use, 
nor  even  that  in  the  Iron  Age  both  bronze  and  stone  had  been 
completely  superseded  for  all  cutting  purposes.  Like  the  three 
principal  colours  of  the  rainbow,  these  three  stages  of  civilization 
overlap,  intermingle,  and  shade  off  the  one  into  the  other  ;  and  yet 
their  succession,  so  far  as  Western  Europe  is  concerned,  appears 
to  be  equally  well  defined  with  that  of  the  prismatic  colours, 
though  the  proportions  of  the  spectrum  may  vary  in  different 
countries. 


THE   IRON,    BRONZE,   AND   STONE   AGES.  3 

T  have  spoken  of  this  division  into  Periods  as  having  been  first 
practically  adopted  by  the  Danish  school  of  antiquaries,  but  in  fact 
this  classification  is  by  no  means  so  recent  as  has  been  commonly 
supposed.  Take,  for  instance,  the  following  passage  from  Bishop 
Lyttelton's  "Observations  on  Stone  Hatchets,"*  written  in  1766: — 
"  There  is  not  the  least  doubt  of  these  stone  instruments  having 
been  fabricated  in  the  earliest  times,  and  by  barbarous  people,  before 
the  use  of  iron  or  other  metals  was  known,  and  from  the  same  cause 
spears  and  arrows  were  headed  with  flint  and  other  hard  stones." 
A  century  earlier.  Sir  William  Dugdale,  in  his  "  History  of 
Warwickshire,"  f  also  speaks  of  stone  celts  as  weapons  used  by  the 
Britons  before  the  art  of  making  arms  of  brass  or  iron  was  known. 
We  find,  in  fact,  that  the  same  views  were  entertained  not  only 
by  various  writers  J  within  the  last  two  centuries,  but  also  by  many 
of  the  early  poets  and  historians.  There  are  even  biblical  grounds 
for  argument  in  favour  of  such  a  view  of  a  gradual  development  of 
material  civilization.  For  all,  including  those  who  invest  Adam 
with  high  moral  attributes,  must  confess  that  whatever  may  have 
been  his  mental  condition,  his  personal  equipment  in  the  way  of 
tools  or  weapons  could  have  been  but  inefficient  if  no  artificer  was 
instructed  in  brass  and  iron  until  the  days  of  Tubal  Cain,  the 
sixth  in  descent  from  Adam's  outcast  son,  and  that  too  at  a  time 
when  a  generation  was  reckoned  at  a  hundred  years,  instead  of  at 
thirty,  as  now. 

Turning,  however,  to  Greek  and  Roman  authors,  we  find 
Hesiod,^  about  B.C.  850,  mentioning  a  time  when  bronze  had  not 
been  superseded  by  iron : — 

Ti>?c  ^*  VV  xaXrta  fikv  rivxta,  x^^*^*o*  ^*  ^*  oiKoi 
XaXxtp  B*  tipyaZovro,  fiiXaQ  d*  ovk  I<tx<  aidripog. 

Lucretius  11  is  even  more  distinct  in  his  views  as  to  the  successive 
Periods : — 

*'  Arma  aniiqua  manus,  ungues,  denteequo  fuerunt 
Et  lapides,  et  item  sylvarum  fragmina  mmi, — 
Posteriufl  ferri  vis  est  a'risque  reperta ; 
Sed  prior  aeris  orat  quam  tern  cognitus  usus.  — 
JEre  solum  temn  tractabunt,  a;requo  belli 
l^tiscebant  fluctus  et  vulnera  vasta  ferebant." 

So  early  as  the  days  of  Augustus  it  would  appear  that  bronze 
arms  were  regarded  as  antiquities,  and  that  emperor  seems  to  have 

♦  Archaologia^  ii.  118.  t  P-  778. 

X  I  would  especially  refer  to  an  excellent  article  by  the  Rev.  John  Hodgson  in 
vol.  i.  of  the  uirchfpologia  ^liana  (a.d.  181G),' entitled  **An  Inquiry  into  tho  ^ra 
when  Brass  was  UMed  in  purposes  to  which  Iron  is  now  applied." 

§  Op.  et  Di.,  i.  160.  ||  De  Rerum  Nat.,  v.  1282. 
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eommenccti  the  first  a^ollaE^ological  and  geological  collection  on 
record*  having  adorned  one  of  his  country  residences  "  rebus 
Tetustate  ac  raritate  nMabilibus,  qualia  sunt  Capreis  immanium 
beUuanim  ferarumque  membra  pnegrandia,  quae  dicuntur  gigan- 
lam  ossa  et  arma  heroum/** 

We  leam  from  Pausaniasf  what  these  arms  of  the  heroes 
were^  tor  he  e:cplains  how  in  the  heroic  times  all  weapons  were 
of  broiLxe«  and  quotes  Homer*s  description  of  the  axe  of  Pisander 
and  the  arrow  of  MerionesL  He  also  cite6  the  spear  of  Achilles  in 
tiie  Temple  of  \Iinerra,  at  Pha^lis,  the  point  and  ferrule  of  which 
oqIt  wene  of  brxMiie :  and  the  sword  of  Memnon  in  the  Temple  of 
«£^aIaptos«  at  Xicomedia,  which  was  wholly  of  bronze.  In  the 
same  manner  Plutarch  t  rebtes  that  when  Cimon  disinterred  the 
reafeains  of  Theseus  in  Scyros  he  found  with  them  a  bronze  spear- 
kcad  aztd  swoffd. 

Then?  15^  ixhie^  in  Homer  constant  mention  of  arms,  axes,  and 
adies  of  bnxue,  and  thoojrh  ir\in  is  also  named,  it  is  of  far  less 
fi«<qiae&t  occorrence.  According  to  the  Arundelian  marbles,  $  it 
w«»  di«»Tvred  only  IS^  years  before  the  Trojan  war«  though  of 
cmrne  such  a  date  most  be  ponely  conjecturaL  Eren  Virgil  pre- 
aerres  thfe  cciue^.  and  ot^ea  gtres  to  the  heroes  of  the  ^£neid 
VrocLUP  arnuv  as  w^  as  to  aocne  iy{  the  people  of  Italy — 

"*  JEln2v^;rw  T.mTtt  |«fCir«  vaoa  »fv«s  auxt^"  i 

T\.<e  £^-c  :Li:  in  ine  Grc^k^  language  the  words  \«XKm  and 
^^Vn^Mur  nnsLarsec  is  ts$^  as  ^zgnidcant  of  working  in  iron  aflbrds  a 
i^err  scr.mx-  if  n!':^  i^  ir7>e£r:k;aK<e  areument  as  to  bronze  harine 
Wm  tk<e  f»rl>fr  ahfC;iI  known  to  :ha:  people.  In  the  same  way 
lie  cvaiimsmce  ii  'ase  cc  rrrcLW  chitting  implements  in  certain 
Tciixtc<&«  r-T*?** — ^  wt*  iL?*:  :>*  case  with  jccie  stone  implements 
w&x'a  I  *caII  si':*?e\;'Kn:lT  s^fctxc — a^^^s  evidence  of  their 
ccoK^ttrfcn.^'e  inr.ici^ty.  Tr-*  T:2$v:m***  at  the  foundation  of  a 
ctrr  7M.-<C£if<c  ti-*  rvmiffrixai  witi  a  brv>cic  pIouj?h>hare«  thf 
|ra««*  :c  ti?*  SiLtta**  net  tirftr  iair  witi  bronze  knives,  ajjd  the 
C&.WC  5>:i«c  :£  ^  ircvr  12  E-rmf  "ssec  5i<*rs  o:  tie  same  metal  for 

>^  5*;ca>.vi»  aaiii^oL-*  4  :r:in«  *a:5Lrf  w  i-cn  cfctberix:^  her  ma^v 

*      *  *•  »■  ■v. 
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herbs,  and  EHssa  is  represented  by  Virgil  as  using  a  similar  instru- 
ment for  the  same  purpose.  Altogether,  if  history  is  to  count  for 
anything,  there  can  be  no  doubt  that  in  Greece  and  Italy,  the 
earliest  civilized  countries  of  Europe,  the  use  of  bronze  preceded 
that  of  iron,  and  therefore  that  there  was  in  each  case  a  Bronze 
Age  of  greater  or  less  duration  preceding  the  Iron  Age. 

It  seems  probable  that  the  first  iron  used  was  meteoric,  and 
such  may  have  been  that  "self- fused"  mass  which  formed  one  of 
the  prizes  at  the  funeral  games  of  Patroclus,*  and  was  so  large 
that  it  would  suffice  its  possessor  for  all  purposes  during  five  years. 
Even  the  Greek  word  for  iron  {(riSrfpo<:)  may  not  improbably  be 
connected  with  the  meteoric  origin  of  the  first  known  form  of  the 
metal.  Its  affinity  with  darrjp,  often  used  for  a  shooting  star  or 
meteor,  with  the  Latin  sidera  and  our  own  "star,"  is  evident. 

Professor  Lauth,t  moreover,  interprets  the  Coptic  word  for 
iron,  Henine,  as  "  the  stone  of  heaven  "  (Stein  des  Himmels), 
which  implies  that  in  Egypt  also  its  meteoric  origin  was  acknow- 
ledged. 

Some,  however,  are  of  opinion  that  during  the  time  that  bronze 
was  employed  for  cutting  instruments  iron  was  also  in  use  for  other 
purposes.J  At  the  first  introduction  of  iron  this  was,  no  doubt, 
the  case,  but  we  can  hardly  suppose  the  two  metals  to  have  been 
introduced  simultaneously ;  and  if  they  had  been,  the  questions 
arise,  from  whence  did  they  come  P  and  how  are  we  to  account 
for  the  one  not  having  sooner  superseded  the  other  for  cutting 
purposes  P 

Another  argument  that  has  been  employed  in  favour  of  iron 
having  been  the  first  metal  used  is  that  bronze  is  a  mixed  metal 
requiring  a  knowledge  of  the  art  of  smelting  both  copper  and  tin, 
the  latter  being  only  produced  in  few  districts,  and  generally 
having  to  be  brought  from  far,  while  certain  of  the  ores  of  iron 
are  of  easy  access  and  readily  reducible,  §  and  meteoric  iron  is  also 
found  in  the  metallic  state  and  adapted  for  immediate  use.  The 
answer  to  this  is,  first,  that  all  historical  evidence  is  against  the 
use  of  iron  previous  to  that  of  bronze  ;  and,  secondly,  that  even  in 
Eastern  Africa,  where,  above  all  other  places,  the  conditions  for 
the  development  of  the  manufacture  of  iron  seem  most  favourable, 
we  have  no  evidence  of  the  knowledge  of  that  metal  having  pre- 

•  Homer,  II..  xxiii.  82G. 

t  Zeitsch.  f.  ^gypt.  Sprache,  &c ,  1870,  p.  114. 
I  See  De  HougemoDt,  "  L'Age  da  Bronze,"  p.  159. 
^  See  Percy's  «*  Metallurgy,'*  vol.  i.  p.  873. 
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ceded  that  of  bronze ;  but,  on  the  contrary,  we  find  in  Egypt,  a 
country  often  brought  in  contact  with  these  iron-producing  dis- 
tricts, no  trace  of  iron  before  the  twelfth  dynasty,*  and  of  its  use 
even  then  the  evidence  is  only  pictorial,  whereas  the  copper  mines 
at  Maghara  are  said  to  dat«  back  to  the  second  dynasty,  some 
eight  hundred  years  earlier.  Agatharchides,t  moreover,  relates 
that  in  his  time,  circa  B.C.  100,  there  were  found  buried  in  the 
ancient  gold  mines  of  Egypt  the  bronze  chisels  (Aaroft/Sc?  x«^«0 
of  the  old  miners,  and  he  accounts  for  their  being  of  that  metal  by 
the  fact  that  at  the  period  when  the  mines  were  originally  worked 
the  use  of  iron  was  entirely  unknown.  To  use  the  words  of  my 
lamented  friend,  the  late  Mr.  Crawfurd,J  who  by  no  means  agreed 
that  such  a  sequence  was  almost  universal,  "  Ancient  Egypt  seems 
to  offer  a  case  in  which  a  Bronze  Age  clearly  preceded  an  Iron 
one ;  or,  at  least,  in  which  cutting  instruments  of  bronze  preceded 
those  of  iron." 

To  return,  however,  to  Greece  and  Italy,  there  can,  as  I  have 
already  said,  be  little  question  but  that  even  on  historical  grounds 
we  must  accept  the  fact  that  in  those  countries,  at  all  events,  the 
use  of  bronze  preceded  that  of  iron.  We  may  therefore  infer 
theoretically  that  the  same  sequence  held  good  with  the  neighbour- 
ing and  more  barbarous  nations  of  Western  Europe.  Even  in  the 
time  of  Pausanias§  (after  a.d.  174)  the  Sarmatians  are  mentioned  as 
being  unacquainted  with  the  use  of  iron  ;  and  practically  we  have 
good  corroborative  archsoological  evidence  of  such  a  sequence  in 
other  countries,  for  in  more  than  one  instance  extensive  discoveries 
have  been  made  of  antiquities  belonging  to  the  transitional  period, 
when  the  use  of  iron  or  steel  was  gradually  superseding  that  of 
bronze  for  tools  or  weapons,  and  when  the  forms  given  to  the 
new  metal  were  copied  from  those  of  the  old.  The  most  notable 
relics  of  this  transitional  period  are  those  of  the  ancient  cemetery  at 
Hallstatt,  in  the  Salzkammergut,  Austria,  where  upwards  of  a 
thousand  graves  have  been  opened  by  Herr  Ramsauer,  of  the  con- 
tents of  which  a  detailed  account  has  been  given  by  the  Baron  von 
Sacken.  ||  The  evidence  afforded  by  the  discoveries  in  the  Swiss  lakes 
is  almost  equally  satisfactory  ;  but  I  need  not  now  enter  further  into 
the  question  of  the  existence  and  succession  of  the  Bronze  and  Iron 
Ages,  which  has  already  been   so  fully  discussed   by  Sir  John 

•  De  Koiif^emont,  op.  cit.,  p.  158. 

t  Photii  Bibliotheca,  ed.  1663,  col.  1343. 

X   TranM.  Ethnol.  Soc.,  vol.  iv.  p.  6.  §  Lib,  i.  c.  21. 

II  "  Das  Orabfeld  von  Hallstatt  und  dessen  Alterthiimer."     Vidnna,  18GS. 
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Lubbock  and  others.  I  am  at  present  concerned  with  the  Stone 
Age,  and  if,  as  all  agree,  there  was  a  time  when  the  use  of  iron  or 
of  bronze,  or  of  both  together,  first  became  known  to  the  barbarous 
nations  of  the  West  of  Europe,  then  it  is  evident  that  before  that 
lime  they  were  unacquainted  with  the  use  of  those  metals,  and 
were  therefore  in  that  stage  of  civilization  which  has  been  charac- 
terized as  the  Stone  Age. 

It  is  not,  of  course,  to  be  expected  that  we  should  discover 
direct  contemporary  historical  testimony  amongst  any  people  of 
their  being  in  this  condition,  for  in  no  case  do  we  find  a  know- 
ledge of  writing  developed  in  this  stage  of  culture ;  and  yet,  apart 
from  the  material  relics  of  this  phase  of  progress  which  are  found 
from  time  to  time  in  the  soil,  there  is  to  be  obtained  in  most  civilized 
countries  indirect  circumstantial  evidence  of  the  former  use  of  stone 
implements,  even  where  those  of  metal  had  been  employed  for  cen- 
turies before  authentic  history  commences.  It  is  in  religious  cus- 
toms and  ceremonies — in  rites  which  have  been  handed  down  from 
generation  to  generation,  and  in  which  the  minute  and  careful 
repetition  of  ancient  observances  is  indeed  often  the  essential 
religious  element — that  such  evidence  is  to  be  sought.  As  has 
already  been  observed  by  others,  the  transition  from  ancient  to 
venerable,  from  venerable  to  holy,  is  as  natural  as  it  is  universal; 
and  in  the  same  manner  as  some  of  the  festivals  and  customs  of 
Christian  countries  are  directly  traceable  to  heathen  times,  so  no 
doubt  many  of  the  religious  observances  of  ancient  times  were 
relics  of  what  was  even  then  a  dim  past. 

Whatever  we  may  think  of  the  etymology  of  the  word  as  given 
by  Cicero,*  Lactantius,t  or  Lucretius,J  there  is  much  to  be  said 
in  favour  of  Mr.  E.  B.  Tyler's  §  view  of  superstition  being  "  the 
standing  over  of  old  habits  into  the  midst  of  a  new  and  changed 
state  of  things — of  the  retention  of  ancient  practices  for  cere- 
monial purposes  long  after  they  had  been  superseded  for  the 
commonplace  uses  of  ordinary  life." 

Such  a  standing  over  of  old  customs  we  seem  to  discover  among 
most  of  the  civilized  peoples  of  antiquity.  Turning  to  Egypt  and 
Western  Asia,  the  early  home  of  European  civilization,  we  find 
from  Herodotus  ||  and  from  Diodorus  Siculus  %  that  in  the  rite  of 

♦  Do  Nat.  Deor.,  I.  ii.  c.  28.  t  Lib.  iv.  c.  28. 

X  Lib.  i.  V.  66. 

]  *  Early  History  of  Mankind,"  p.  218,  ^.r.;  2nd  edit.  p.  221. 

II  Lib.  ii.  86.  %  Lib.  i  91. 
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embslmttig,  though  tlie  brain  wag  removed  by  a  crooked  iron,  yet 
the  body  was  cut  open  with  a  sharp  Ethiopian  stone. 

In  Bereral  European  museums  are  preserved  thin,  flat,  leaf-shaped 
knives  of  dark  cherty  flint  found  in  Egypt.  In  character  of  work- 
manship their  correspondence  to  the  flint  knives  or  daggers  of 
Scandinavia  is  most  striking.  They  are,  however,  usually  pro- 
vided with  a  tang  at  one  end  at  the  back  of  the  blade,  and  in  this 
respect  resemble  metallic  blades  intended  to  be  mounted  by  meana 
of  a  tang  driven  into  the  haft. 

In  the  British  Museum  is  an  Egyptian  dagger-like  instrument 
of  flint,  from  the  Hay  collection,  still  mounted  in  its  original 
wooden  handle,  apparently  by  a  central  tang,  and  with  remains 
of  its  skin  sheath.  It  is  shown  on  the  ^cale  of  one- 
fourth  in  Fig.  1.  There  is  also  a  polished  stone 
knife  broken  at  the  handle,  which  bears  upon  it,  in 
hieroglyphical  characters,  the  name  of  ptahmes,  an 
oflScer. 

Curiously  enough,  the  bodies  of  the  chiefs  or 
Menceya  of  the  Guanchea  in  Teneriffe*  were  also  cut 
open  with  knives  made  of  sharp  pieces  of  obsidian, 
by  particular  persons  set  apart  for  the  office. 

The  rite  of  circumcision  was  among  those  prac- 
tised by  the  Egyptians,  but  whether  it  was  per- 
formed with  a  stone  knife,  as  was  the  case  with 
the  Jews  when  they  came  out  of  Egypt,  is  not 
certain.  Among  the  latter  people,  cot  to  lay  stress 
on  the  case  of  Zipporah,t  it  is  recorded  of  Joshua^ 
Bam— tie- 1-  that  in  circumcising  the  children  of  Israel  he  made 
use  of  knives  of  stone.  It  is  true  that  in  our  ver- 
sion the  words  Cina  nSa'in  are  translated  sharp  knives,  which  by 
analogy  with  a  passage  in  Psalm  Isxxix.  44  (43  E.  V.)  is  not  other- 
wise than  correct ;  but  the  Syriac,  Arabic,  Vulgate,  and  Septuagint 
translations  all  give  knives  of  stone  ;§  and  the  latter  version,  in 
the  account  of  the  burial  of  Joshua,  adds  that  they  laid  with  him 
the  stone  knives  (riif  /uixo/pas  ras  irtrpivac)  with  which  he  circum- 
cised the  children  of  Israel — "  and  there  they  are  unto  this  day." 
Gesenius  (s.  f.  -ivj:)  observes  upon  the  passage,  "  This  is  a  cir- 
cumstance worthy  of  remark  ;  and  goes  to  show  at  least,  that  knives 
of  stone  were  found  in  the  sepulchres  of  Palestine,  as  well  as  in 


}  ib., . 
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those  of  nortli-westem  Europe."  *  Under  certain  circumstances 
modern  Jews  make  use  of  a  fragment  of  flint  or  glass  for  this  rite. 
The  occurrence  of  flint  knives  in  ancient  Jewish  sepulchres  may, 
however,  be  connected  with  a  far  earlier  occupation  of  Palestine 
than  that  of  the  Jews.  It  was  a  constant  custom  with  them  to 
bury  in  caves,  and  recent  discoveries  have  shown  that,  like  the 
caves  of  Western  Europe,  many  of  these  were  at  a  remote  period 
occupied  by  those  unacquainted  with  the  use  of  metals,  and  whose 
stone  implements  are  found  mixed  up  with  the  bones  of  the 
animals  which  had  served  them  for  food.f 

Of  analogous  uses  of  stone  we  find  some  few  traces  among 
classical  writers.  Ovid,  speaking  of  Atys,  makes  the  instrument 
with  which  he  maimed  himself  to  be  a  sharp  stone. 

"  Ille  etiam  saxo  corpus  laniavit  acuto." 

The  solemn  treaties  among  the  Romans  were  ratified  by  the 
Fetialis  J  sacrificing  a  pig  with  a  flint  stone,  which,  however,  does 
not  appear  to  have  been  sharpened.  "  Ubi  dixit,  porcum  saxo 
silice  percussit."  The  "  religiosa  silex "  §  of  Claudian  seems 
rather  to  have  been  a  block  of  stone  like  that  under  the  form 
of  which  Jupiter,  Cybele,  Diana,  and  even  Venus  were  worshipped. 
Pausanias  informs  us  that  it  was  the  custom  among  the  Greeks  to 
bestow  divine  honours  on  certain  un shaped  stones,  and  ZEYS 
KASEOS  is  thus  represented  on  coins  of  Seleucia  in  Syria,  while  the 
Paphian  Venus  appears  in  the  form  of  a  conical  stone  on  coins 
struck  in  Cyprus. 

The  traces,  however,  of  the  Stone  Age  in  the  religious  rites  of 
Greece  and  Rome  are  extremely  slight,  and  this  is  by  no  means 
remarkable  when  we  consider  how  long  the  use  of  bronze,  and 
even  of  iron,  had  been  known  in  those  parts  of  Europe  at  the  time 
when  authentic  history  commences.  We  shall  subsequently  see 
at  how  early  a  period  difierent  implements  of  stone  had  a  mys- 
terious if  not  a  superstitious  virtue  assigned  to  them.  I  need 
only  mention  as  an  instance  that  in  a  beautiful  gold  necklace  || 
of  Greek  or  Etruscan  workmanship,  and  now  in  the  British 
Museum,  the  central  pendant  consists  of  a  delicate  flint  arrow- 
head, elegantly  set  in  gold,  and  probably  worn  as  a  charm. 

♦  See  also  Tylor's  "Early  History  of  Mankind,"  2nd  edit,  p.  217.  The  entire 
chapter  on  the  Stone  Age,  Past  and  Present,  is  well  worthy  of  careful  perusal,  and 
enters  more  fully  into  tbe  whole  question  of  the  Stone  Age  throughout  the  world 
than  comes  within  my  province. 

t  CompteM  JUndus,  1871,  Ixxiii.  540.      X  Livy,  lib.  i.  c.  24.      §  Rapt.  Proserp.,  i.  201. 

y  **  Horie  Ferales,**  p.  136.     Arch.  Journ.y  vol.  xi.  p.  169. 
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Nor  18  the  religious  use  of  stone  confined  to  Europe.*  In 
Western  Africa,  when  the  god  Gimawong  makes  his  annual  visit 
to  his  temple  at  Labode,  his  worshippers  kill  the  ox  which  they 
offer  with  a  stone. 

To  come  nearer  home,  it  is  not  to  be  expected  that  in  this 
country,  the  earliest  written  history  of  which  (if  we  except  the 
slight  account  derived  from  merchants  trading  hither)  comes  from 
the  pen  of  foreign  conquerors,  we  should  have  any  records  of  the 
Stone  Age.  In  Ccesar's  time  the  tribes  with  which  he  came  in 
contact  were  already  acquainted  with  the  use  of  iron,  and  were, 
indeed,  for  the  most  part  immigrants  from  Gaul,  a  country  whose 
inhabitants  had,  by  war  and  commerce,  been  lon^  brought  in 
contact  with  the  more  civilized  inhabitants  of  Italy  and  Greece. 
I  have  elsewhere  shown  f  that  the  degree  of  civilization  which  must 
be  conceded  to  those  maritime  tribes  far  exceeds  what  is  accorded 
by  popular  belief.  The  older  occupants  of  Britain,  who  had 
retreated  before  the  Belgic  invaders,  and  occupied  the  western  and 
northern  parts  of  the  island,  were  no  doubt  in  a  far  more  bar- 
barous condition ;  but  in  no  case  in  which  they  came  in  contact 
with  their  Roman  invaders  do  they  seem  to  have  been  unacquainted 
with  the  use  of  iron.  Even  the  Caledonians,{  in  the  time  of 
Severus,  who  tattooed  themselves  with  the  figures  of  animals,  and 
went  nearly  naked,  carried  a  shield,  a  spear,  and  a  sword,  and 
wore  iron  collars  and  girdles,  though  they  deemed  these  latter 
ornamental  and  an  evidence  of  wealth,  in  the  same  way  as  other 
barbarians  esteemed  gold. 

But  though  at  the  commencement  of  the  Christian  era  the 
knowledge  of  the  use  of  iron  may  have  been  general  throughout 
Britain,  and  though  probably  an  acquaintance  with  bronze,  at  all 
events  in  the  southern  part  of  the  island,  may  probably  date  many 
centuries  further  back,  it  by  no  means  follows,  as  I  cannot  too 
often  repeat,  that  the  use  of  stone  for  various  purposes  to  which  it 
had  previously  been  applied  should  suddenly  have  ceased  on  a 
superior  material,  in  the  shape  of  metal,  becoming  known.  On  the 
contrary,  we  know  that  the  use  of  certain  stone  weapons  was  con- 
temporarj'  with  the  use  of  bronze  daggers,  and  the  probability  is 
that  in  the  poorer  and  more  inaccessible  parts  of  the  country  stone 
continued  in  use  for  many  ordinary  purposes  long  after  bronze, 

•  Arch,  fur  AutlropoL,  iii.  16. 

t  "Coins  of  the  Ancient  Britons,**  pp.  42,  263,  et  miii. 

X  Ilerudiun,  lib.  iii.  c.  14. 
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and  possibly  even  iron,  was  known  in  the  richer  and  more  civilized 
districts. 

Sir  "William  Wilde  informs  us  that  in  Ireland  *  "stone  hammers, 
and  not  unfrequently  stone  anvils,  have  been  employed  by  country 
smiths  and  tinkers  in  some  of  the  remote  country  districts  until  a 
comparatively  recent  period."  The  same  use  of  stone  hammers 
and  anvils  for  forging  prevails  among  the  Kaffirs  f  of  the  present 
day.  In  Iceland,  J  also,  perforated  stone  hammers  are  still  in  use 
for  pounding  dried  fish,  driving  in  stakes,  for  forging  and  other 
purposes  ;  and  I  have  seen  fruit-hawkers  in  the  streets  of  London 
cracking  Brazil  nuts  between  two  stones. 

With  some  exceptions  it  is,  therefore,  nearly  impossible  to  say 
whether  an  ancient  object  made  of  stone  can  be  assigned  with 
absolute  certainty  to  the  Stone  Period  or  no.  Much  will  depend 
upon  the  circumstances  of  the  discovery,  and  in  some  instances 
the  form  may  be  a  guide. 

The  remarks  I  have  just  made  apply  more  particularly  to  the 
weapons,  tools,  and  implements  belonging  to  the  period  more 
immediately  antecedent  to  the  Bronze  Age,  and  extending  back- 
wards in  time  through  an  unknown  number  of  centuries.  For 
besides  the  objects  belonging  to  what  was  originally  known  by 
the  Danish  antiquaries  as  the  Stone  Period,  which  are  usually 
found  upon  or  near  the  surface  of  the  soil,  in  encampments,  on 
the  sites  of  ancient  habitations,  and  in  tumuli,  there  are  others 
which  occur  in  caverns  beneath  thick  layers  of  stalagmite,  and  in 
ancient  alluvia,  in  both  cases  usually  associated  with  the  remains 
of  animals  either  locally  or  entirely  extinct.  In  no  case  do  we 
find  any  trace  of  metallic  tools  or  weapons  in  true  association  with 
the  stone  implements  of  the  old  ossiferous  caverns,  or  with  those 
of  the  beds  of  gravel,  sand,  and  clay  deposited  by  the  ancient 
rivers ;  and,  unlike  the  implements  found  upon  the  surface  and 
in  graves,  which  in  many  instances  are  ground  or  polished, 
those  from  the  caves,  and  from  what  are  termed  by  geologists 
the  Quaternary  gravels,  are,  so  far  as  at  present  known,  invari- 
ably chipped  only,  and  not  ground,  besides  as  a  rule  differing  in 
form. 

This  difierence§  in  the  character  of  the  implements  of  the  two 


♦  Cat.  of  Stone  Ant.  in  R.  I.  A.  Mu8.,  p.  81. 
t  Wood's  Nat.  Hiat.  of  Man,  i.  97. 


t  Klonim,  *' Allgemeine  Culturwissenechaft,"  part  i.  p.  86. 
I  Phil.  Trans.,  1860,  p.  311.     Archieologia^  vol.  xxxviii.  p. 
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periods,  and  the  vast  interval  of  time  between  the  two,  I  pointed 
out  in  1859,  at  the  time  when  the  discoveries  of  M.  Boucher  de 
Perthes  in  the  Valley  of  the  Somme  first  attracted  the  attention  of 
English  geologists  and  antiquaries.  Since  then,  the  necessity  of 
subdividing  what  had  until  then  been  regarded  as  the  Stone 
Age  into  two  distinct  stages,  an  earlier  and  a  later,  has  been 
universally  recognised ;  and  Sir  John  Lubbock  *  has  proposed 
to  call  them  the  Archaeolithic,  or  Palaeolithic,  and  the  Neolithic 
Periods  respectively,  terms  which  have  met  with  almost  general 
acceptance,  and  of  which  I  shall  avail  myself  in  the  course  of 
this  work.  In  speaking  of  the  polished  and  other  implements 
belonging  to  the  time  when  the  general  surface  of  the  country 
had  received  its  present  configuration,  I  may,  however,  also 
occasionally  make  use  of  the  synonymous  term  Surface  Period  for 
the  Neolithic,  and  shall  also  find  it  convenient  to  treat  of  the 
Pateolithic  Period  under  two  subdivisions — those  of  the  River- 
gravels  and  of  the  Caves,  the  fauna  and  implements  of  which 
are  not  in  all  cases  identical. 

In  passing  the  different  kinds  of  implements,  weapons,  and 
ornaments  formed  of  stone  under  review,  I  propose  to  commence 
with  an  examination  of  the  antiquities  of  the  Neolithic  Period, 
then  to  proceed  to  the  stone  implements  of  human  manufacture 
discovered  embedded  with  ancient  mammalian  remains  in  Caverns, 
and  to  conclude  with  an  account  of  the  discoveries  of  flint 
implements  in  the  Drift  or  River-gravels  in  various  parts  of 
England.  But  before  describing  their  forms  and  characters,  it 
will  be  well  to  consider  the  method  of  manufacture  by  which  the 
various  forms  were  produced. 

•  "I*rehwtoric  Times"  (1865),  p.  60. 


CHAPTER  II. 

ON    THE    MANUFACTURE    OF    STONE    IMPLEMENTS    IN    PREHISTORIC 

TIMES.* 

In  seeking  to  ascertain  the  method  by  which  the  stone  imple- 
ments and  weapons  of  antiquity  were  fabricated,  we  cannot,  in  all 
probability,  follow  a  better  guide  than  that  which  is  afforded  us 
by  the  maimer  in  which  instruments  of  similar  character  are 
produced  at  the  present  day.  As,  in  accounting  for  the  vast 
geological  changes  which  we  find  to  have  taken  place  in  the  crust 
of  the  earth,  the  safest  method  of  argument  is  by  referring  to 
ascertained  chemical  laws,  and  to  the  existing  operations  of 
nature,  so,  in  order  to  elucidate  the  manufacture  of  stone  imple- 
ments by  the  ancient  inhabitants  of  this  and  other  countries,  we 
may  refer  to  the  methods  employed  by  existing  savages  in  what  we 
must  judge  to  be  a  somewhat  similar  state  of  culture,  and  to  the 
recognised  characteristics  of  the  materials  employed.  We  may 
even  go  further,  and  call  in  aid  the  experience  of  some  of  our  own 
countrymen,  who  still  work  upon  similar  materials,  although  for 
the  purpose  of  producing  different  objects  from  those  which  were 
in  use  in  ancient  times. 

So  far  as  relates  to  the  method  of  production  of  implements 
formed  of  silicious  materials,  there  can  be  no  doubt  that  the 
manufacture  of  gim-flints,  which,  notwithstanding  the  introduction 
of  percussion-caps,  is  still  carried  on  to  some  extent  both  in  this 
and  in  neighbouring  countries,  is  that  best  calculated  to  afford 
instruction.  The  principal  places  in  England  where  the  gun- 
flint  manufacture  is  now  carried  on  are  Icklingham  in  Suffolk, 
and  Brandon,  on  the  borders  of  Norfolk  and  Suffolk,  at  both 
which   places   I   have   witnessed    the    process.      They   are   also 

*  This  chapter,  with  the  exception  of  a  few  passages,  was  written  in  1868,  and 
communicated  to  the  International  Congress  of  Prehistoric  Archaeology'  hold  at 
Norwich  in  that  year.  See  Trans,  Preh.  Coiig.y  1868,  p.  191,  where  a  short  abstract 
if  g^ven. 
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manufactured  on  a  less  extensive  scale  at  Xorwich.  At  Brandon, 
in  18()8,  I  was  informed  that  upwards  of  twenty  workmen  were 
employed,  who  were  capable  of  producing  among  them  from 
200,000  to  250,000  gun-flints  per  week.  These  are  destined 
almost  entirely  for  exportation,  principally  to  Africa. 

In  proof  of  the  antiquity  of  the  use  of  flint  as  a  means  of  pro- 
ducing fire,  I  need  hardly  quote  the  ingenious  derivation  of  the 
word  Si  lex  as  given  by  Vincent  of  Beauvais  : — *'  Silex  est  lapis 
duruH,  sic  dictus  eo  quod  ex  eo  ignis  exiliat/*  *  But  before  iron 
was  known  as  a  metal,  it  would  appear  that  flint  was  in  use  as  a 
fire-producing  agent  in  combination  with  blocks  of  iron  pyrites 
(sulphuret  of  iron)  instead  of  steel.  Nodules  of  this  substance 
have  been  found  in  both  French  and  Belgian  bone-caves  belonging 
to  an  extremely  remote  period  ;  while,  as  belonging  to  Neolithic 
times,  to  say  nothing  of  discoveries  in  this  country  which  will 
subsequently  Ix)  mentioned,  part  of  a  nodule  of  pyrites  may  be 
cited  which  had  apparently  been  thus  used,  and  was  found  in  the 
Lake-dwelling  of  Robenhausen.f  In  our  own  days,  this  method 
of  obtaining  fire  has  been  observed  among  savages  in  Tierra 
del  Fuego,  and  among  the  Esquimaux  of  Smith's  Sound.J  The 
Fuegian  tinder,  like  the  nuxlern  German  and  ancient  Roman, 
consisted  of  dried  fungus,  which  when  lighted  is  wrapped  in  a  ball 
of  dried  grass  and  whirknl  round  the  head  till  it  bursts  into 
flames.  Achates,  as  will  shortly  be  seen,  is  described  by  Virgil 
as  following  the  simie  methcKl. 

The  name  of  i>yrites  (from  nvp)  is  itself  sufficient  evidence  of 
the  purj)ost»  to  which  this  mineral  was  aj)plied  in  early  times,  and 
the  same  stone  was  ustnl  as  the  fire-giving  agent  in  the  guns  with 
the  form  of  hnk  known  as  the  wheel-l(Mk.  Pliny  §  speaks  of  a 
certain  sort  o(  pyrites,  **  plurimum  halxMis  ignis,  quos  vivos  appel- 
lamus,  et  ponderosissimi  sunt."  Thesi\  as  his  translator,  Holland, 
savs,  **  bee  most  necessary  for  the  espialls  iH^loiiging  unto  a  camix^, 

•  SiH-*'.  Xatiiin',  1U>-  ix.  •«H.  13. 

t  Moilot  in  A'.r.  Jr.;,.,  vol.  V.  .1S02\  p.  210.  Gt  .h(ji>t,  vol.  v.  p.  102.  Enirol- 
hanlt  ftmmi  wnt'nil  Himihir  pitTrn  of  pyriti*  at  Tho|^llj,.ri:,  with  inm  and  other 
antiquitit'si  of  alnrnt  thf  fourlh  cviituiv  of  our  ••m.  Hf  iwy«  that  »»t«vKs  for  Rlrikinj^ 
tin'  aro  not  at  pnmnt  known  as*  Wlonijiu;:  to  tlir  Karly  ln»n  A^e  of  I>i'nmark.  This 
iat«»  UH*'  of  pyiit»H  afl»nis  Mnmjr  ovitivnti'  of  iion  an«l  >t»vl  huviiij;  bt^.n  unknown  to 
tho  maktrM  of  Hint  iinjhin.  iit*,  for  had  tht'y  wjmIi'  um»  ^^i  in.n  hauunors.  tlu-  huj-rrior 
fin^-civinir  jin»|»«Ttio«i  of  tliiit  an»i  in»n  wnuM  at  onrt-  havt*  Imn^h  ovidfut,  an<l  pyritoH 


Iklankim). 
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for  if  they  strike  them  either  with  an  yron  spike  or  another  stone 
they  will  east  forth  sparks  of  fire,  which  lighting  upon  matches 
dipt  in  brimstone  {sulphuratis)  drie  puffs  {fungis)  or  leaves,  will 
cause  them  to  catch  fire  sooner  than  a  man  can  say  the  word." 

The  same  author  *  informs  us  that  it  was  Pyrodes,  the  son  of 
Cilix,  who  first  devised  the  way  to  strike  fire  out  of  flint — a  myth 
which  seems  to  point  to  the  use  of  silex  and  pyrites  rather  than  of 
steel.  How  soon  pyrites  was,  to  a  great  extent,  superseded  by 
steel  or  iron,  there  seems  to  be  no  good  evidence  to  prove ;  it  ia 
probable,  however,  that  the  use  of  flint  and  steel  was  well  known 
to  the  Romans  of  the  Augustan  age,  and  that  Virgil  f  pictured 
the  Trojan  voyager  as  using  steel,  when — 

"  silici  scintillam  excudit  Achates, 
Suficepitque  ignem  foliis  atque  arida  circum 
Nutrimonta  dedit,  rapuitque  in  fomito  flammam/* 

And  again,  where — 

**  quaerit  pars  scmina  flamma) 
Abstrusa  in  venis  silicis."  % 

In  Claudian  §  we  find  the  distinct  mention  of  flint  and  steel — 

'*  Flagrat  anhela  silex  et  amicam  saiicia  sentit 
Materiem,  placidosque  chalybs  agnoscit  amores." 

At  Untcr  TJhldingen  ||  a  Swiss  lake  station  where  Roman 
pottery  was  present,  was  found  what  appears  to  be  a  steel  for 
striking  a  light.  However  the  case  may  have  been  as  to  the 
means  of  procuring  fire,  it  was  not  until  some  centuries  after  the 
invention  of  gunpowder  that  flints  were  applied  to  the  purpose  of 
discharging  fire-arms.  Beckmann,^  in  his  "  History  of  Inven- 
tions," mentions  that  it  was  not  until  the  year  1687  that  the 
soldiers  of  Brunswick  obtained  guns  with  flint-locks,  instead  of 
match-locks,  though,  no  doubt,  the  use  of  the  wheel-lock  with 
pyrites  had  in  some  other  places  been  superseded  before  that  time. 
I  am  not  aware  of  there  being  any  record  of  flints,  such  as  were 
in  use  for  tinder-boxes,**  having  been  in  ancient  times  an  article  of 
commerce ;  this,  however,  must  have  been  the  case,  as  there  are 
so  many  districts  in  which  flint  does  not  naturally  occur,  and  into 
which,  therefore,  it  woidd  have  by  some  means  to  be  introduced. 

•  Lib.  vii.  cap.  56.  t  JEneid,  i.  v.  174 

X  iEneid,  vi.  v.  6.  See  also  Oeorg.  i.  135  —  **Ut  silicis  venis  absfxasum 
ezcudoret  ignem."  On  this  paswige  Fosbroke  remarks  {Enc.  Ant.,  i.  307),  "  A  stone 
with  a  vein  was  chosen  as  now." 

§  Eidyllia,  v.  42.  ||  Keller,  *•  Lake-dwellings,"  p.  119. 

%  Vol.  ii.  p.  636.     Bohn's  edit.,  1846. 

*^  An  interesting  paper  on  tinder-boxes  will  be  found  in  The  Jteliquan/,  vii.  65. 
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Even  at  tlie  present  day,  when  so  many  lucifcrs  and  other  chemical 
matches  are  in  use,  flints  are  still  to  be  purchased  at  the  shops  in 
country  places  in  the  United  Kingdom;  and  artificially  prepared 
flints  continue  to  be  common  articles  of  sale  both  in  France  and 
Gennany,  and  are  in  constant  use,  in  conjunction  with  German 
tinder  or  prejiared  cotton,  by  tobacco-smokers.  At  Brandon  *  a 
certain  numl)cr  of  **  strike-a-light "  flints  are  still  manufactured 
for  exportation,  principally  to  the  East  and  to  Brazil — they  are 
usually  circular  discs,  about  two  inches  in  diameter.  These  flints 
are  wrought  into  shape  in  precisely  the  same  manner  as  gun-flints, 
and  it  sooms  j)ossible  that  the  trade  of  chipping  flint  into  forms 
adapted  to  be  used  with  steel  for  striking  a  light  may  be  of  con- 
siderable anticpiity,  and  that  the  manufacture  of  gun-flints  ought 
consequently  to  l>e  regarded  as  only  a  modification  and  ext-ension 
of  a  pre-existing  art,  closely  allied  with  the  facing  and  squaring  of 
flints  for  architectural  purposes,  which  reached  great  perfection  at 
an  early  {H^riiKl.  However  this  may  be,  it  would  seem  that  when 
gim-flints  wert^  an  indispensable  munition  of  war,  a  great  mystery 
was  nuule  as  to  the  manner  in  which  they  were  prepared.  Beck- 
mann  t  says  that,  considering  the  great  use  made  of  them,  it  will 
hanllv  Ih>  In^ieved  liow  much  trouble  he  had  to  obtain  information 
on  the  subject.  It  would  Iw  ludicrous  to  repeat  the  various 
answers  he  obtaininl  to  his  inquiries.  Many  thought  that  the 
stones  wen^  cut  down  by  grinding  them ;  some  conceived  that 
they  were  fi>niUHl  by  means  of  red-hot  pincers ;  and  many  asserted 
that  thev  wen^  made  in  mills.  The  best  account  of  the  manufac- 
ture  with  which  he  was  accpiainted  was  that  collected  by  his 
bn>ther,  and  j>ublishcd  in  the  Iftnwrenan  Magazine  for  the  year 
177V?.  At  a  later  date  the  well-known  mineralogist  Dolomieu* 
gave  an  acciumt  «>f  the  ])nH»ess  in  the  Mrmoirvs  de  Vlnnfifut 
ytitioMni  drs  N«i>i«r.<.  and  M.  Hacquet,§  of  Iieoi>ol,  in  Galicia, 
published  a  j^amphlet  on  the  sjune  subjivt.  The  accounts  given 
by  theso  latter  authors  romvs|>ond  most  closely  with  each  other,  and 
ais^>  with  the  practice  of  the  pn>st>nt  day.  The  flints  lx\<st  adapted 
for  the  puqHvst^  o(  the  manufactun>  an>  those  from  the  chalk. 
They  must,  however,  U-  of  fair  size,  tnn-  from  flaws  and  included 
org;ini>ms,  ami  very  lumiogt^ncous  in  struotim\     They  an-  usiuiUy 

•  St#Txni»'»  •*  tlint  i'hijxk**  p  A»4S.  f  Op,  ri>..  ii.  p.  .i;?;. 

•  "Clas^*  Mathomatuiuo  ot  rhv^nuo/*  t.  3.  nn.  ix.     An  aWtruoi  of  thU  aio^unt 
»  i,Ton  m  K^V  Fjiry.  :op  .  »  * .  Uun-rtuit 

A  -  rhv»i»  hv  una  «e-  hniAho  Iv^hwbun*:  dt*r  t-liiitt  n«t«'im\'  &i\.  von  Harauot 
WVn.  i:'v>i  Svo      A  n.v»rly  wmilar  *iwunt  w  n^xxtn  in  WirnkvlV*  -  Handbuch  (ur 
J*^r/'  *c.,  lS:ri.  Th«l  lit.  P  ***• 
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procured  by  sinking  small  shafts  into  the  ground  until  a  band  of 
flints  of  the  right  quality  is  reached,  along  which  low  horizontal 
galleries,  or  "burrows,"  as  they  are  called,  are  worked.  For 
success  in  the  manufacture  a  great  deal  is  said  to  depend  upon  the 
condition  of  the  flint  as  regards  the  moisture  it  contains,  those 
which  have  been  too  long  exposed  upon  the  surface  becoming 
intractable,  and  there  being  also  a  difficidty  in  working  those  that 
are  too  moist.  A  few  blows  with  the  hammer  enable  a  practised 
flint-knapper  to  judge  whether  the  material  on  which  he  is  at 
work  is  in  the  proper  condition  or  no.  Some  of  the  Brandon 
workmen,  however,  maintain  that  though  a  flint  which  has  been 
some  time  exposed  to  the  air  is  harder  than  one  recently  dug,  yet 
that  it  works  equally  well,  and  they  say  fiirther,  that  the  object  in 
keeping  the  flints  moist  is  to  preserve  the  black  colour  from  fading, 
black  gun-flints  being  most  saleable. 

The  tools  required  in  the  process  are  few  and  simple : — 

1.  A  square-faced  blocking  or  quartering  hammer,  from  one  to  two 
pounds  in  weight,  made  either  of  iron  or  of  iron  faced  with  steel. 

2.  A  well-hardened  steel  flaking  hammer,  bluntly  pointed  at 
each  end,  and  weighing  about  a  pound  or  more. 

3.  A  light  oval  hammer,  known  as  an  "English"  hammer,  the 
pointed  flaking  hammer  having  been  introduced  from  France. 

4.  A  square-edged  trimming  or  knapping  hanmier,  which 
may  either  be  in  the  form  of  a  disc,  or  oblong  and  flat  at  the 
end,  and  is  made  of  steel  not  hardened.  In  England  this 
hammer  is  usually  made  from  a  portion  of  an  old  flat  file  drawn 
out  at  each  end  into  a  thin  blade,  about  iV  of  an  inch  in  thick- 
ness, and  perforated  to  receive  the  helve,  the  total  length  being 
about  7  or  8  inches. 

5.  A  chisel  about  2  inches  wide,  not  sharp,  but  flat  at  either 
end,  and  set  vertically  in  a  block  of  wood,  which  at  the  same  time 
forms  a  bench  for  the  workman.  In  England,  the  upper  surface 
of  this  chisel,  or  stake,  is  about  i  inch  thick,  and  inclined  at  an 
angle  to  the  bench. 

The  method*  of  manufiioture  is  as  follows : — ^A  block  of  flint  is 
broken  by  means  of  the  quartering  hammer  in  such  a  manner  as 
to  detach  masses,  the  newly  fractured  surfaces  of  which  are  as 
nearly  as  possible  plane  and  even.     One  of  these  blocks  is  then 

*  Since  this  was  writtei^,  an  account  of  tho  process  of  making  p^un- flints,  written 
by  Mr.  James  Wyatt,  F.G.8.,  has  been  published  in  Stevens's  **  FUnt  Chips,"  p.  678. 
A  set  of  gpm-flint  makers'  tools  is  in  the  Mii86e  de  St.  Germain,  and  the  process  of 
manufacture  has  been  described  by  M.  G.  de  Mortillet  ("  Promenades,"  p.  69). 

C 
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tt('I)l  in  ttiR  U:h  )i»ik1,  ih>  that  the  edge  rests  on  a  leathern  pad  tied 
lilt  lh(!  tliiffh  or  lli<!  Msitt^l  workman,  the  surface  to  be  struck 
iricliiii'rtg  at  tin  minU^ lA'  a\i*nit  4^)".  A  Hplinter  is  thco  detached  from 
<)ii<  riinrKi'i  ''}'  ni'snis  of  the  flaking,  or  the  English,  hammer. 
If  tli«  flint  in  of  gTMxl  rjuality,  thin  splinter  mar  be  3  or  4 
ini-hi<ii  in  h-ngth,  (he  line  of  fracture  being  approximatelv  paraUel 
to  till)  KXtiTJor  of  the  flint.  Tlierc  in,  of  course,  the  usual  bulb  of 
|)«rr-iiMion,  or  rounded  pr(>tu))crancc  at  the  end,*  where  the 
blow  in  given,  iind  a  (corresponding  depression  is  left  in  the  mass 
(if  flint.  Aii'ithcr  splintttr  in  next  detached,  by  a  blow  given  at  a 
(lintniicc  of  (ilxiiit  nn  inch  on  one  side  of  the  spot  whero  the  first 
Itldw  fell,  (irid  thttn  others  at  similar  diHtunccH,  until  some  portion 
(if  (hii  hliK'k  UHMnnics  a  more  ur  less  regular  polygonal  outline.  As 
tlio  NpliiitiTN  which  are  tirst  detached  usually  show  a  portion  of  the 
nulund  cniNt  of  llm  flint  ujion  thorn,  they  are  commonly  thrown 
awity  iiH  iiwlcNN,  'I'lic  M-cond  and  succeeding  rows  of  Hakes  are 
thi)<H<  nihtplt<d  for  gun-flints.  To  obtain  these,  the  blows  of  the 
fluking  hammer  tint  a(huiiiiHfcre<l  midway  between  two  of  the 
|iiiiJtH'ting  uiigh's  of  the  ]K>lyg<>n,  and  almost  immediately  behind 
the  n|Hili<  w)i(>n<  (ho  blown  diJiHlging  the  previous  row  of  flakes  or 
Kplintorn  were  iidminiKlenxl,  though  u  little  to  one  side.  They 
Inll  h(  Nuch  n  tliNtaiict'  front  the  outer  surface  as  is  necessary  for 
llit>  ihiokiKiu  of  II  gun-lliiit.  Ily  this  nieann  a  succession  of  flakes 
in  [inMlutiil,  the  sivlion  of  which  is  that  of  an  obtuse  isosceles 


iri«ui:U  '•■.'.h  (Hi-  a(v\  rcntxvwl,  in»siuuoh  «*  fi>r  gun-fljnts 
(UK««  *!v  nxiutr^xi  «ith  thf  isiv  »nd  b«»fk  jxuullcl.  and  mn  with  n 
(»(\','*\'H'-!f  Ts-ti^-  ruttiiiUj;  ali>i\g  ilio  b*»'V. 


GUN-FLINT   PRODUCTION.  19 

Fig.  2,  representing  a  block  from  which  a  number  of  flakes  adapted 
for  gun-flints  have  been  detached  and  subsequently  returned  to  their 
original  positions  around  the  central  core  or  nucleus,  will  give  a  good 
idea  of  the  manner  in  which  flake  after  flake  is  struck  ofi;  To  com- 
plete the  manufacture,  each  flake  is  taken  in  the  left  hand,  and  cut 
off"  into  lengths  of  the  width  required  for  a  gun-flint,  by  means  of 
the  knapping  hammer  and  the  chisel  fixed  in  the  bench.  The 
flake  is  placed  over  the  chisel  at  the  spot  where  it  is  to  be  cut, 
and,  by  a  few  light  blows  of  the  hammer,  a  slight  notch  is  pro- 
duced, where  the  flint  breaks  in  a  straight  line  across  on  receiving 
a  harder  blow ;  or  a  skilful  workman  will  cut  the  flake  in  two,  at  a 
single  stroke.  The  sections  of  flakes  thus  produced  have  a  cutting 
edge  at  each  end ;  but  the  finished  gim-flint  is  formed  by  chipping 
off  the  edge  at  the  butt-end  and  slightly  rounding  it  by  means 
of  the  fixed  chisel  and  knapping  hammer,  the  blows  from  which 
are  made  to  fall  just  within  the  chisel,  so  that  the  two  together 
cut  much  in  the  same  manner  as  a  pair  of  shears.  Considerable 
skill  is  required  in  the  manufacture,  more  espcciaUy  in  the  forma- 
tion of  the  flakes  ;  but  Hacquet  *  says  that  a  fortnight's  practice 
is  sufl[icient  to  enable  an  ordinary  workman  to  fashion  from  five 
hundred  to  eight  hundred  gun-flints  in  a  day.  According  to  him, 
an  experienced  workman  will  produce  from  a  thousand  to  fifteen 
himdred.  Dolomieu,  however,  estimates  three  days  as  the  time 
required  by  a  cailhuteur  to  produce  a  thousand  gim-flints ;  but 
as  the  highest  price  quoted  by  Hacquet  for  French  gun-flints  is 
only  six  francs  the  thousand,  it  seems  probable  that  his  calculation 
as  to  the  time  required  for  their  manufacture  is  not  far  wrong. 
Some  of  the  Brandon  flint-knappers  are,  however,  said  to  be 
capable  of  producing  sixteen  thousand  to  eighteen  thousand  gun- 
flints  in  a  week.  Taking  the  lowest  estimate,  it  appears  that  a 
practised  hand  is  capable  of  making  at  least  three  himdred  flint 
implements  of  a  given  definite  form,  and  of  some  degree  of  finish, 
in  the  course  of  a  single  day.  If  our  primitive  forefathers  could 
produce  their  worked  flints  with  equal  ease,  the  wonder  is,  not 
that  so  many  of  them  are  found,  but  that  they  do  not  occur  in  far 
greater  numbers. 

The  ancient'  flint- workers  had  not,  however,  the  advantages  of 
steel  and  iron  tools  and  other  modem  appliances  at  their  command ; 
and,  at  first  sight,  it  would  appear  that  the  production  of  flakes  of 
flint,  without  having  a  pointed  metallic  hammer  for  the  purpose, 

•  P.  62. 
c  2 
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was  a  matter  of  great  difficulty.  I  have,  however,  made  some 
experiments  upon  the  subject,  and  have  also  employed  a  Suffolk 
flint-knapper  to  do  so,  and  I  find  that  blows  from  a  rounded 
pebble,  judiciously  administered,  are  capable  of  producing  well- 
formed  flakes,  such  as  in  shape  cannot  be  distinguished  from 
those  made  with  a  metallic  hammer.  The  main  difficulties  consist, 
first,  in  making  the  blow  fall  exactly  in  the  proper  place ;  and, 
secondly,  in  so  proportioning  its  intensity  that  it  shall  simply 
dislodge  a  flake,  without  shattering  it.  The  pebble  employed  as  a 
hammer  need  not  be  attached  to  a  shaft,  but  can  be  used,  without 
any  preparation,  in  the  hand.  Professor  Nilsson  tried  the  same 
experiment  long  ago,  and  has  left  on  record  an  interesting 
account  of  his  experience.* 

In  the  neighbourhood  of  the  Pfahl-bauten  of  Moosseedorf,  in 
Switzerland,  have  been  found  numerous  spots  where  flint  has  been 
worked  up  into  implements,  and  vast  numbers  of  flakes  and 
splinters  left  as  refuse.  Dr.  Keller t  says  that  "the  tools  used  for 
making  these  flint  implements  do  not  seem  to  have  been  of  the  same 
material,  but  of  gabbro,  a  bluish-green  and  very  hard  and  tough 
kind  of  stone.  Several  of  these  implements  have  been  met  with ; 
their  form  is  very  simple,  and  varies  between  a  cube  and  an  oval. 
The  oval  specimens  were  ground  down  in  one  or  two  places,  and 
the  most  pointed  part  was  used  for  hammering."  There  were 
nearly  similar  workshops  at  Wauwyl  I  and  Bodmann,  not  to 
mention  places  where  flint  was  dug  for  the  purposes  of  manu- 
facture. 

Closely  analogous  sites  of  ancient  flint- workshops  have  been 
discovered  both  in  France  §  and  Germany,  ||  as  well  as  in  Great 
Britain  ;  such,  for  instance,  as  that  at  the  confluence  %  of  the 
licochel  and  the  Don,  in  Aberdeenshire,  where,  moreover,  flint  is 
not  native  in  the  neighbourhood ;  but  proper  attention  has  not, 
in  all  cases,  been  paid  to  the  hammer-stones,  which,  in  all  pro- 
bability, occur  with  the  chippings  of  flint. 

The  blow  from  the  hammer  could  not,  of  course,  be  always 
administered  at  the  right  spot ;  and  I  have  noticed  on  some 
ancient  flakes  a  groove  at  the  butt-end,  the  bottom  of  which  is 
crushed,  as  if  by  blows  from  a  round  pebble,  which,  from  having 

•  "  Stone  Aprp."  p.  6.  f     *'  Lako-dwollinirn/'  p.  36. 

;  /.  e.  pp.  86  and  97.  }  Comptcg  Jttudtu,  1807,  vol.  Ixv.  p.  640. 

;|  Troyon,  *•  Mon.  do  1* Antiqnite,"  p.  52. 

^  Proe.  Soe,  Ant,  Scot.,  vol.  iv.  p.  88o. 
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fallen  too  near  the  edge  of  the  block,  had  at  first  merely  bruised 
the  flint,  instead  of  detaching  the  flake. 

There  are,  moreover,  a  certain  nimiber  of  small  cores,  or  nuclei, 
both  English  and  foreign,  from  which  such  minute  and  regular 
flakes  have  been  detached,  that  it  is  difficult  to  believe  that  a 
mere  stone  hammer  could  have  been  directed  with  sufficient  skill 
and  precision  to  produce  such  extreme  regularity  of  form.  I  may 
cite  as  instances  some  of  the  small  nuclei  which  are  found  on  the 
Yorkshire  wolds,  and  some  of  those  from  the  banks  of  the 
Mahanuddy,*  in  India,  which,  but  for  the  slight  dissimilarity  in 
the  material  (the  latter  being  usually  chalcedony  and  the  former 
flint),  could  hardly  be  distinguished  from  each  other.  There  are 
also  some  large  nuclei,  such  as  those  from  the  neighbourhood  of 
the  Indus,  t  in  Upper  Scinde,  and  one  which  I  possess  from 
Ghlin,  in  Belgium,  which  are  suggestive  of  the  same  difficulty. 
In  form  they  much  resemble  the  obsidian  cores  of  Mexico,  and  it 
seems  not  improbable  that  they  are  the  result  of  some  similar 
process  of  making  flakes  or  knives  to  that  which  was  in  use 
among  the  Aztecs. 

TorquemadaJ  thus  describes  the  process  he  found  in  use: — 
"  One  of  these  Indian  workmen  sits  down  upon  the  ground,  and 
takes  a  piece  of  this  black  stone  '*  (obsidian)  "  about  eight  inches 
long  or  rather  more,  and  as  thick  as  one's  leg  or  rather  less,  and 
cylindrical;  they  have  a  stick  as  large  as  the  shaft  of  a  lance, 
and  three  cubits  or  rather  more  in  length ;  and  at  the  end  of  it 
they  fasten  firmly  another  piece  of  wood,  eight  inches  long,  to  give 
more  weight  to  this  part ;  then,  pressing  their  naked  feet  together, 
they  hold  the  stone  as  with  a  pair  of  pincers  or  the  vice  of  a 
carpenter's  bench.  They  take  the  stick  (which  is  cut  ofi*  smooth 
at  the  end)  with  both  hands,  and  set  it  well  home  against  the  edge 
of  the  front  of  the  stone  (y  panen  lo  avesar  con  el  canto  de  la  f rente 
de  lapiedra),  which  also  is  cut  smooth  in  that  part ;  and  then  they 
press  it  against  their  breast,  and  with  the  force  of  the  pressure 
there  flies  off"  a  knife,  with  its  point,  and  edge  on  each  side,  as 
neatly  as  if  one  were  to  make  them  of  a  turnip  with  a  sharp  knife, 
or  of  iron  in  the  fire."     Hernandez  §  gives  a  similar  account  of  the 

•  Proe.  Soc.  Ant.,  2nd  Series,  vol.  iii.  p.  38. 

t  Geol.  Mag.,  vol.  iu.  (1866),  p.  433. 

X  "  Monarquia  Indiana/*  Hb.  xvii.  cap.  1,  SeviUe,  1615,  translated  by  E.  B.  Tylor, 
**  Anahuac,"  p.  331.  See  a  correction  of  Mr.  Tylor's  translation  in  the  Compte* 
RenduM,  Ixvii.  p.  1296. 

k  Tylor'8  '♦  Anahuac,"  p.  332. 
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process,  but  compares  the  wooden  instrument  used  to  a  cross-bow, 
so  that  it  would  appear  to  have  had  a  crutch- shaped  end  to  rest 
against  the  breast.  So  skilfid  were  the  Mexicans  in  the  manu- 
facture of  obsidian  knives,  that,  according  to  Clavigero,  a  single 
workman  could  produce  a  hundred  per  hour. 

The  short  piece  of  wood  at  the  end  of  the  staff  was  probably  cut 
from  some  of  the  very  hard  trees  of  tropical  growth.  I  much 
doubt  whether  any  of  our  indigenous  trees  produce  wood  sufficiently 
hard  to  be  used  for  splintering  obsidian ;  and  flint  is,  I  believe, 
tougher  and  still  more  difficult  of  fracture.  We  have,  however,  in 
this  Mexican  case,  an  instance  of  the  manufacture  of  flakes  by 
sudden  pressure,  and  of  the  employment  of  a  flaking  tool,  which 
could  be  carefully  adjusted  into  position  before  the  pressure  or 
blow  was  given  to  produce  the  flake.  There  appears,  moreover, 
to  have  been  another,  but  closely  analogous  process  in  use  in 
Central  America,  for  Mr.  Tylor*  heard  on  good  authority  that 
somewhere  in  Peru  the  Indians  still  have  a  way  of  working 
obsidian  by  laying  a  bone  wedge  on  the  surface  of  a  piece,  and 
tapping  it  till  the  stone  cracks.  Catlin  f  also  describes  the  method 
of  making  flint  arrow-heads  among  the  Apachees  in  Mexico  as  of 
the  same  character.  After  breaking  a  boulder  of  flint  by  means  of 
a  hammer  formcxl  of  a  rounded  pebble  of  homstone  set  in  a  handle 
made  of  a  twisted  withe,  flakes  are  struck  off,  and  these  are 
wrought  into  shape,  while  held  on  the  palm  of  the  left  hand,  by 
means  of  a  punch  made  of  the  tooth  of  the  sperm  whale,  held 
in  the  right  hand,  and  struck  with  a  hard  wooden  mallet  by  an 
assistant.  Both  holder  and  striker  sing,  and  the  strokes  of  the 
mallet  are  given  in  time  with  the  music,  the  blow  being  sharp  and 
rehouudinijj  in  which  the  Indians  say  is  the  great  medicine  or 
principal  knack  of  the  operation. 

Such  a  process  as  this  may  well  have  been  adopted  in  this 
countrj'  in  the  manufacture  of  flint  flakes  ;  either  bone  or  stags*- 
hom  sets  or  punches,  or  else  small  and  hard  pebbles,  may  have 
been  applied  at  the  proper  8jK)ts  ujwn  the  surface  of  the  flints,  and 
then  been  struck  bv  a  stone  or  wooden  mallet.  I  have  triwl  some 
experiments  with  such  stone  sets,  and  have  succeeiled  in  producing 
flakes  in  this  manner,  having  been  first  Iwl  to  6uj)pose  that  some 
such  system  was  in   use  by  discovering,  in  the  year  18G4,  some 

•  Tvlor's  •' AnAhiisic*  p.  99. 

t  **LASt  liambltit  Htniinfcst  tho  IndUat."  1S68,  p.  18S.     The  m'hole  piuMng^  iii  r«- 
print<?d  in  •*  Flint  Cliipi*,'*  p.  82. 
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small  quartz  pebbles  battered  at  the  ends,  and  associated  with 
flint  flakes  and  cores  in  an  ancient  encampment  at  Little  Solsbury 
Hill,  near  Bath,  of  which  I  have  already  given  an  account 
elsewhere.*  I  am,  however,  inclined  to  think  that  the  use  of  such 
a  punch  or  set  was  in  any  case  the  exception  rather  than  the  rule ; 
for  with  practice,  and  by  making  the  blows  only  from  the  elbow 
kept  fixed  against  the  body,  and  not  with  the  whole  arm,  it  is 
extraordinary  what  precision  of  blow  may  be  attained  with  merely 
a  pebble  held  in  the  hand  as  a  hammer. 

The  flakes  of  chert,  from  which  the  Esquimaux  manufacture 
their  arrow-heads,  are  produced,  according  to  Sir  Edward  Belcher,! 
who  saw  the  process,  by  slight  taps  with  a  hammer  formed  of  a 
very  stubborn  kind  of  jade  or  nephrite.  He  has  kindly  shown  me 
one  of  these  hammers,  which  is  oval  in  section,  about  3  inches 
long  and  2  inches  broad,  and  secured  by  a  cord  of  sinew  to  a 
bone  handle,  against  which  it  abuts.     The  ends  are  nearly  flat. 

Among  the  natives  of  North  Australia  a  totally  different  method 
appears  to  have  been  adopted,  the  flakes  being  struck  off*  the  stone 
which  is  used  as  a  hammer,  and  not  off*  the  block  which  is  struck. 
In  the  exploring  expedition,  imder  Mr.  A.  G.  Gregory,  in  1855-6, 
the  party  came  on  an  open  space  between  the  cliffs  along  one  of 
the  tributarj''  streams  of  the  Victoria  River,  where  the  ground  was 
thickly  strewn  with  fragments  of  various  stones  and  imperfectly- 
formed  weapons.  The  method  of  formation  of  the  weapons,  accord- 
ing to  Mr.  Baines,^  was  this : — "  The  native  having  chosen  a  pebble 
of  agate,  flint,  or  other  suitable  stone,  perhaps  as  large  as  an  ostrich 
egg,  sits  down  before  a  larger  block,  on  which  he  strikes  it  so  as  to 
detach  from  the  end  a  piece,  leaving  a  flattened  base  for  his  subse- 
quent operations.  Then,  holding  the  pebble  with  its  base  down- 
wards, he  again  strikes  so  as  to  split  off*  a  piece  as  thin  and  broad  as 
possible,  tapering  upward  in  an  oval  or  leaf-like  form,  and  sharp 
and  thin  at  the  edges.  His  next  object  is  to  strike  off*  another 
piece  nearly  similar,  so  close  as  to  leave  a  projecting  angle  on  the 
stone,  as  sharp,  straight,  and  perpendicular  as  possible.  Then, 
again  taking  the  pebble  carefully  in  his  hand,  he  aims  the  decisive 
blow,  which,  if  he  is  successful,  splits  off"  another  piece  with  the 
angle  running  straight  up  its  centre  as  a  midrib,  and  the  two 
edges  sharp,  clear,  and  equal,  spreading  slightly  from  the  base,  and 

•   Trannaetiona  of  the  Ethnological  Society ^  vol.  iv.  N.  S.,  p.  242. 
t  lb.,  N.  8.,  vol.  i.  p.  138. 

X  Anthrop.  Rev.,  vol.  iv.  p.  civ.     Mr.  Baines  has  also  common icuted  an  intorestiisg 
letter  on  tbifl  subject,  with  illustrations,  to  Mackio's  '*  Geol.  Repertory/'  vol.  i.  p.  2d&. 
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again  narrowing  till  they  meet  the  midrib  in  a  keen  and  taper 
point.  If  he  has  done  this  well,  he  possesses  a  perfect  weapon, 
but  at  least  three  chips  must  have  been  formed  in  making  it,  and  it 
seemed  highly  probable,  from  the  number  of  imperfect  heads  that  lay 
about,  that  the  failures  far  outnumbered  the  successful  results.  In 
the  making  of  tomahawks  or  axes,  in  which  a  darker  green  stone  is 
generally  used,  great  numbers  of  failures  must  ensue ;  and  in  these 
another  operation  seemed  necessary,  for  we  saw  upon  the  rocks 
several  places  where  they  had  been  ground,  with  a  great  expen- 
diture of  labour,  to  a  smooth  round  edge.'* 

In  the  manufacture  of  flint  flakes,  whether  they  were  to  serve  as 
knives  or  lance-heads  without  any  more  preparation,  or  whether 
they  were  to  be  subjected  to  further  manipulation,  so  as  eventually 
to  become  arrow-heads,  scrapers,  or  any  other  of  the  more  finished 
implements,  the  form  of  the  nucleus  from  which  they  .were  struck 
was  usually  a  matter  of  no  great  importance,  the  chips  or  flakes 
being  the  object  of  the  operator,  and  not  the  resulting  core,  which 
was  in  most  cases  thrown  away  as  worthless.  But  where  very  long 
flakes  were  desired,  it  became  a  matter  of  importance  to  produce 
nuclei  of  a  particular  form,  specially  adapted  for  the  purpose.  I 
have  never  met  with  any  such  nuclei  in  England,  but  the  well- 
known  litres  de  heurrCy  chiefly  found  in  the  neighbourhood  of  Pres- 
signy-le-Grand  (Indre  et  Loire),  France,  are  typical  instances  of 
the  kind.  I  have  precisely  similar  specimens,  though  on  a  rather 
smaller  scale,  and  of  a  somewhat  diflerent  kind  of  flint,  from 
Spiennes,  near  Mens,  in  Belgium ;  and  a  few  nuclei  of  the  same 
form  have  also  been  found  in  Denmark.  The  occurrence  of  flints 
wrought  into  the  same  shape,  at  places  so  far  apart,  might  at  first 
appear  to  countenance  the  view  of  this  peculiar  form  being  that  of 
an  implement  intended  for  some  special  purpose,  and  not  merely  a 
refuse  block.  This,  however,  is  not  the  case.  I  have  treated  of 
this  question  elsewhere,*  but  it  will  be  well  here  to  repeat  a 
portion  at  least  of  what  I  have  before  written  on  this  point. 

These  large  nuclei  or  UrrcH-de-beurre  are  blocks  of  flint,  usually 
10  to  12  inches  long  and  3  to  5  inches  wide  in  the  broadest  part, 
the  thickness  being  in  most  cases  less  than  the  width.  In  general 
outline  they  may  be  described  as  boat-shaped,  being  square  at  one 
end  and  brought  to  a  point — more  or  less  finished — at  the  other. 
The  outline  has  been  given  by  striking  a  succession  of  flakes  from 

•  Arch€tfiiogia,  vol.  xl.  p.  381.   See  also  Prof.  SUH^nstrup  and  Sir  John  Lubbock  in 
the  TranM.  hUhioi.  ffoc.,  N.  S.,  vol.  t.  p.  221. 
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the  sides  of  a  mass  of  flint,  until  the  boat-like  contour  has  been 
obtained,  with  the  sides  slightly  converging  towards  the  keel,  and 
then  the  upper  surface  corresponding  to  the  deck  of  the  boat  has 
been  chipped  into  form  by  a  succession  of  blows  administered  at 
right  angles  to  the  first,  and  in  such  a  manner  that  the  deck,  as 
originally  formed,  was  convex  instead  of  flat.  After  this  convex 
surface  was  formed,  one,  two,  or  even  more  long  flakes  were  dislodged 
along  its  whole  length,  or  nearly  so,  by  blows  administered  at  the 
part  represented  by  the  stern  of  the  boat,  thus  leaving  one  or 
more  channels  along  what  corresponds  to  the  deck.  In  rare 
instances  these  long  flakes  have  not  been  removed ;  in  others  of 
more  frequent  occurrence,  one  of  the  flakes  has  broken  ofi*  short 
before  attaining  its  full  length. 

Strange  as  this  boat-shaped  form  may  at  the  outset  appear,  yet 
on  a  little  consideration  it  will  be  seen  that  the  chipping  into  such  a 
form  is  in  fact  one  of  the  necessities  of  the  case  for  the  production  of 
long  blades  of  flint.  Where  flakes  only  3  or  4  inches  long  are 
required,  the  operator  may  readily,  with  his  hammer,  strike  ofi*  from 
the  outside  of  his  block  of  flint  a  succession  of  chips,  so  as  to  give 
it  a  polygonal  outline,  the  projections  of  which  vnll  serve  for  the 
central  ridges  or  back-bones  of  the  first  series  of  regular  flakes  that 
he  strikes  ofl;  The  removal  of  this  first  series  of  flakes  leaves  a 
number  of  projecting  ridges,  which  serve  as  guides  for  the  forma- 
tion of  a  second  series  of  flakes,  and  so  on  until  the  block  is 
used  up. 

But  where  a  flake  10  or  12  inches  in  length  is  required,  a 
difierent  process  becomes  necessary.  For  it  is  nearly  impossible 
with  a  rough  mass  of  flint  to  produce  by  single  blows  plane  sur- 
faces 10  or  12  inches  in  length,  and  arranged  at  such  an  angle  as 
to  produce  a  straight  ridge,  such  as  would  serve  to  form  the  back- 
bone, as  it  were,  of  a  long  flake ;  and  without  such  a  back-bone 
the  production  of  a  long  flake  is  impossible.  It  is  indeed  this 
ridge  (which  need  not,  of  course,  be  angular,  but  may  be  more  or 
less  rounded  or  polygonal)  that  regulates  the  course  of  the  fissure 
by  which  the  flake  is  dislodged  from  the  matrix  or  parent  flint ; 
there  being  a  slight  degree  of  elasticity  in  the  stone,  which  enables 
a  fissure  once  properly  commenced  in  a  homogeneous  flint  to 
proceed  at  right  angles  to  the  line  of  least  resistance  in  the  dis- 
lodged flake,  while  at  the  same  time  exerting  a  nearly  uniform 
strain,  so  that  the  inner  surface  of  the  flake  becomes  nearly 
parallel  to  the  outer  ridge.     It  was  to  obtain  this  outer  ridge  that 
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the  PressigTiy  cores  were  chipped 
into  the  form  in  which  we  find 
them ;  and  it  appears  as  if  the 
workmen  who  formed  them 
adopted  the  readiest  means  of 
obtaining  the  desired  result  of 
producing  along  the  block  of 
flint  a  central  ridge  whenever  it 
became  necessary,  until  the  block 
was  so  much  reduced  in  size  as 
to  be  no  longer  serviceable. 
For,  the  process  of  chipping  the 
block  into  the  required  form 
could  be  repeated  each  time 
that  a  set  of  flukes  had 
been  removed.  The  blocks  are 
found  in  various  stages,  rarely 
with  the  central  ridge  still  left 
on,  as  Fig.  3,  but  more  com- 
monly with  one  or  more  long 
flukes  removed  from  them,  like 
Figs.  4  and  5.  The  sections  of 
encb  block  are  nliown  beneath 
thom.  Two  of  the  flakes  are  re- 
presented in  Figs.  6  and  7.  All 
the  figuren  are  on  the  scale  of 
one-half  Iine;ir  measure. 

The  causes  why  the  nuclei 
were  rejected  as  useless  are  still 
susceptible  of  being  traced.  In 
some  cases  they  had  become  so 
thin  that  they  would  not  bear 
re-shaping  ;  in  others  a  want  of 
unifonnity  iu  the  texture  of  the 
flint,  probably  caused  by  some 
included  organism,  ha<i  made  its 
appearance,  and  caused  the  flakes 
to  break  off  short  of  their  proper 
length,  or  had  even  made  it 
useless  to  attempt  to  strike  them 
off.  In  some  rare  instances, 
when  the  Htriking  off  long  Bakes 


PRESSIGSY    NTCLEI. 


had  proved  unsucceseful  on  the  one  face,  the  attempt  has  been 
made  to  procure  them  from  the  other.     The  ahundance  of  large 


t  F«  t  MDClBi--PTWilKDT  Fig  6  g 

mawes  of  flint  in  the  country — some  as  much  lu  two  or  three 
feet  over — has,  however,  rendered  the  workmen  rather  prodigal 
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of  tbeir  materialit.  The  skill  which  has  been  broaght  to 
Ix-iir  in  the  manufacture  of  these  long  flakes  ia  marvellotu,  as 
the  utmost  precision  is  required  in  giving  the  blow  by  which 
thi;y  arc  jiroduced.  Generally  speaking,  the  projecting  ndg« 
left  at  the  butt-end  of  the  nucleus  between  the  depressiona, 
whence  two  of  the  short  flukes  have  been  struck  off  in  chipping  it 
wjuare,  has  been  selected  as  the  point  of  impact.  They  appear  to 
ific  to  have  been  struck  off  by  a  free  blow,  and  not  by  the  inter- 


vciition  of  a  wt  or  punch.  No  doubt  the  face  of  the  flint  at  the 
liiuo  of  tho  blow  being  struck  was  supported  on  some  elastic  body. 
A  few  fliulH  which  bctir  murks  of  hanng  been  used  as  hammer- 
titoiKit  an>  fiiunil  ut  I'reiwigiiy. 

1  liave  hitherto  been  treating  of  tho  production  of  flint  flakoR 
for  various  puri>om>s.  In  wuch  cuxes  tlie  flukes  arc  everything,  and 
the  ri-Hulting  ii>re,  or  nucleus,  mere  refuse.  In  the  manufacture  of 
cellH,  or  hntchels,  the  reventv  is  the  cano  :  the  flukes  are  the  refuse 
(though,  of  <t>urM>,  they  might  occasionally  bo  utilized),  and  the 
niiuHiug  bliH-k  in  tlie  inuiii  ohjwt  sought.  To  pri)duec  this,  how- 
ever, niurh  tho  xuuu-  pnHH<iut  apiteare  to  have  been  adopted,  at  all 
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events  where  flint  was  the  material  employed.  The  hatchets 
seem  to  have  been  rough  hewn  by  detaching  a  succession  of  flakes, 
chips,  or  splinters  from  a  block  of  flint  by  means  of  a  hammer- 
stone,  and  these  rough-hewn  implements  were  subsequently 
worked  into  a  more  finished  form  by  detaching  smaller  splinters, 
also  probably  by  means  of  a  hammer,  previously  to  their  being 
ground  or  polished,  if  they  were  destined  to  be  finished  in  such  a 
manner.  In  most  cases  one  face  of  the  hatchet  was  first  roughed 
out,  and  then  by  a  series  of  blows,  given  at  proper  intervals,  ^ong 
the  margin  of  that  face,  the  general  shape  was  given,  and  the  other 
face  chipped  out.  This  is  proved  by  the  fact  that  in  most  of  the 
roughly  chipped  hatchets  found  in  Britain  the  depressions  of  the 
bulbs  of  percussion  of  the  flakes  struck  off  occur  in  a  perfect  state 
only  on  one  face,  having  been  partly  removed  on  the  other  face  by 
the  subsequent  chipping.  There  are,  however,  exceptions  to  this 
rule,  and  more  especially  among  the  implements  found  in  our 
ancient  river-gravels.  In  some  cases  (see  postea,  Fig.  12)  the 
cutting  edge  has  been  formed  by  the  intersection  of  two  convex  lines 
of  fracture  giving  a  curved  and  sharp  outline,  and  the  body  of  the 
hatchet  has  been  subsequently  made  to  suit  the  edge.  The  same 
is  the  case  with  the  hatchets  from  the  Danish  kjokken-moddings 
and  coast-finds,  though  the  intersecting  facets  are  flatter,  and  the 
resulting  edge  straighter,  than  in  the  specimens  to  which  I  allude. 
The  edge  is  also,  like  that  of  a  mortising  chisel,  at  the  extremity  of 
a  flat  face,  and  not  in  the  centre  of  the  blade.  The  cutting  edge  has, 
however,  in  most  of  the  so-called  celts  of  the  ordinary  form,  been 
fashioned  by  chipping  subsequently  to  the  roughing  out  of  the 
hatchet ;  and  even  in  the  case  of  polished  hatchets,  the  edge,  when 
damaged,  was  frequently  re-chipped  into  form  before  being  ground 
afresh. 

There  hardly  appears  to  be  sufficient  cause  for  believing 
that  any  of  the  stone  hatchets  found  in  this  country  were 
chipped  out  by  any  other  means  than  by  direct  blows  of  a 
hammer ;  but  in  the  case  of  the  Danish  axes  with  square 
sides,  and  with  their  comers  as  neatly  crimped  or  puckered  as 
if  they  had  been  made  of  pieces  of  leather  sewn  together,  it  is 
probable  that  this  neat  finish  was  produced  by  the  use  of  some 
kind  of  punch  or  set.  The  hammer-stones  used  in  the  manufacture 
of  flint  hatchets  appear  to  have  been  usually  quartzite  pebbles, 
where  such  are  readily  to  be  obtained,  but  also  frequently  to  have 
been  themselves  mere  blocks  of  flint.     In  the  very  interesting  pits 
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explored  by  Colonel  A.  Lane  Fox,  F.S.A.,*  at  Cissbuiy,  near 
Worthing,  where  there  appears  to  have  been  a  regular  manufac- 
tory of  rough-hewn  flint  implements,  many  such  hammer-stones 
of  flint  were  found.  I  have  foimd  similar  hammer-stones  on 
the  Sussex  Downs,  near  Eastbourne,  where  also  flint  implements 
of  various  kinds  appear  to  have  been  manufactured  in  quan- 
tities. Not  improbably  these  hammers  were  made  of  fllints 
which  had  been  for  some  time  exposed  on  the  surface,  and 
which  were  in  consequence  harder  than  the  flints  recently  dug 
from  the  pits.  We  have  already  seen  that  the  gun-flint  knappers 
of  the  present  day  are  said  to  work  most  successfully  on  blocks 
of  flint  recently  extracted,  and  those,  too,  from  a  particular 
layer  in  the  chalk ;  and  it  seems  probable  that  the  ancient  flint- 
workers  were  also  acquainted  with  the  advantages  of  using 
the  flints  fresh  from  the  chalk,  and  worked  them  into  shape 
at  the  pits  from  which  they  were  dug,  not  only  on  account  of 
the  saving  in  transport  of  the  partly  manufactured  articles,  but 
on  account  of  the  greater  facility  of  working  the  freshly  extracted 
flint*.  That  they  were  in  some  cases  at  great  pains  to  procure 
flint  of  the  proper  quality  for  being  chipped  into  form,  and 
were  not  content  with  blocks  and  nodules,  such  as  might  be 
found  on  the  surface,  is  proved  by  the  interesting  explorations 
at  Grime's  Graves,  near  Brandon,  carried  on  by  the  Rev.  W. 
Greenwell,  F.S.A.f 

In  a  wood  at  this  spot  the  whole  surface  of  the  ground 
18  studded  with  shallow  bowl-shaped  depressions  from  20  to 
60  feet  in  diameter,  sometimes  running  into  each  other  so 
as  to  form  irregularly  shaped  hollows.  They  are  oyer  250  in 
number,  and  one  selected  for  exploration  was  about  28  feet  in 
diameter  at  the  mouth,  gradually  narrowing  to  12  feet  at  the 
bottom,  which  proved  to  be  39  feet  below  the  surface.  Through 
the  first  13  feet  it  had  been  cut  through  sand,  below  which  the 
chalk  was  reached,  and  after  passing  through  one  layer  of  flint 
of  inferior  quality,  which  was  not  quarried  beyond  the  limits  of  the 
shaft,  the  layer  known  as  the  ''floor-stone,"  from  which  gun-flints 
are  manufactured  at  the  present  day,  was  met  with  at  the  bottom 
of  the  shaft.  To  procure  this,  various  horizontal  galleries  about 
31  feet  in  height  were  driven  into  the  chalk.  The  excavations  had 
bei^n  made  by  means  of  picks  formed  from  the  antlers  of  the  red- 

•  Arch.,  Tol  xlii.  p.  68.  t  Jf^rn.  Ethnol.  6or.,  N.  8.,  vol.  ii.  p.  419. 
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deer,  of  which  about  eighty  were  found.  The  points  are  worn  by 
use,  and  the  thick  bases  of  the  horns  battered  by  haying  been  used 
as  hammers  for  breaking  off  portions  of  the  chaUc,  and  also  of 
the  nodules  of  flint.  Where  they  had  been  grasped  by  the  hand 
the  surface  is  worn  smooth,  and  on  some  there  was  a  coating  of 
chalky  matter  adhering,  on  which  was  still  distinctly  visible  the 
impression  of  the  cuticle  of  the  old  flint-workers.  The  marks  of 
the  picks  and  hammers  were  as  fresh  on  the  walls  of  the  galleries 
as  if  made  but  yesterday.  It  is  to  be  observed  that  such  picks  as 
these  formed  of  stags'  horn  have  been  found  in  various  other 
places,  but  have  not  had  proper  attention  called  to  their  character. 
I  have  seen  one  from  the  neighbourhood  of  Ipswich,*  Suflblk. 
Mr.  Greenwell  mentions  somewhat  similar  discoveries  having 
been  made  at  Eaton  and  Buckenham,  Norfolk.  One  was  also 
found  by  him  in  a  grave  under  a  barrow  he  examined  at  Rudstone, 
near  Bridlington,  f  and  others  occurred  near  Weaverthorpe  and 
Sherbum.  A  hatchet  of  basalt  had  also  been  used  at  Grime's  Graves 
as  one  of  the  tools  for  excavation,  and  the  marks  of  its  cutting  edge 
were  plentiful  in  the  gallery  in  which  it  was  discovered.  There 
were  also  foimd  some  rudely  made  cups  of  chalk,  apparently 
intended  for  lamps ;  a  bone  pin  or  awl ;  and,  what  is  very  remark- 
able, a  rounded  piece  of  bone  4^  inches  long  and  1  inch  in  circum- 
ference, rubbed  smooth,  and  showing  signs  of  use  at  the  ends, 
which,  as  Mr.  Greenwell  suggests,  may  have  been  a  punch  or 
instrument  for  taking  ofl*  the  lesser  flakes  of  flint  in  making  arrow- 
heads and  other  small  articles.  It  somewhat  resembles  the  pin  of 
reindeer  horn  in  the  Esquimaux  arrow-flaker,  shortly  to  be  men- 
tioned. The  shaft  had  been  filled  in  with  rubble,  apparently  from 
neighbouring  pits,  and  in  it  were  numerous  chippings  and  cores  of 
flint,  and  several  quartzite  and  other  pebbles  battered  at  the  ends 
by  having  been  used  as  hammers  for  chipping  the  flints.  Some 
large  rounded  cores  of  flint  exhibited  similar  signs  of  use.  On  the 
surface  of  the  fields  around,  numerous  chippings  of  flint,  and  more 
or  less  perfect  implements,  such  as  celts,  scrapers,  and  borers,  were 
found. 

At  Spiennes  (near  Mens,  in  Belgium),  where  a  very  similar 
manufacture,  but  on  a  larger  scale  than  that  of  Gissbury  or  even 
of  Grime's  Graves,  appears  to  have  been  carried  on,  flints  seem  to 

*  Journ,  Anthrop,  Imt,f  vol.  i.  p.  73. 

f  Pennant  describes  a  flint  axe  as  havinff  been  found  stuck  in  a  yein  of  coal 
exposed  to  the  day  in  Craig  j  Pare,  Monmoutnshire. 
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have  been  dug  in  the  same  maimer.  Since  I  yisited  the  spot  some 
years  ago,  a  railway  cutting  has  traversed  a  portion  of  the  district 
where  the  manufacture  existed,  and  exposed  a  series  of  excayations 
evidently  intended  for  the  extraction  of  flint.  Mons.  A.  Houzeau 
de  Lehaie,  of  Hyon,  near  Mons,  has  most  obligingly  furnished  me 
with  some  particidars  of  these  subterranean  works,  an  account  of 
which  has  also  been  recently  published.*  From  these  accounts 
it  appears  that  shafts  from  3  feet  to  3  feet  6  inches  in  diameter 
were  simk  through  the  loam  and  sand  above  the  chalk,  to 
a  depth  of  30  or  even  40  feet ;  and  from  the  bottom  of  the 
shafts  lateral  galleries  were  worked,  from  5  to  6  feet  in  height  and 
about  the  same  in  width.  Stags'  horns,  which  had  been  used  as 
hammers,  were  foimd  in  the  galleries,  but  it  is  doubtful  whether 
they  had  been  used  as  pickaxes  like  those  in  Grime's  Graves. 
Among  the  rubble  in  the  galleries,  as  well  as  on  the  surface  of 
the  ground  above,  were  found  roughly  chipped  flints  and  splinters, 
and  more  or  less  rudely  shaped  hatchets  by  thousands.  There  is 
one  peculiar  feature  among  these  hatchets  which  I  have  not 
noticed  to  the  same  extent  elsewhere,  viz.,  that  many  of  them  are 
made  from  the  nuclei  or  cores  which,  in  the  first  instance,  had 
subserved  to  the  manufacture  of  long  flint  flakes,  the  furrows  left 
by  which  appear  on  one  of  the  faces  of  the  hatchets.  Sometimes, 
though  rarely,  the  Pressigny  nuclei  have  been  utilized  in  a  similar 
manner. 

In  all  these  instances,  at  Cissbury  and  Grime's  Graves  in 
England,  and  at  Pressigny  and  Spiennes  on  the  Continent,  and, 
indeed,  at  other  places  also,t  there  appears  to  have  been  an 
organized  manufactory  of  flint  instruments  by  settled  occupants  of 
the  difierent  spots  ;  and  it  seems  probable  that  the  products  were 
bartered  away  to  those  who  were  less  favoured  in  their  supply 
of  the  raw  material,  flint. 

The  chipping  out  of  celts  and  some  other  tools  formed,  not  of 
flint,  but  of  other  hard  rocks,  must  have  been  efiected  in  the  same 
manner.  The  stone  employed  is  almost  always  of  a  more  or  less 
silicious  nature,  and  such  as  breaks  with  a  conchoidal  fracture. 

To  return,  however,  to  the  manufacture  of  the  flint  implements 
of  this  country,  and  more  especially  to  those  which  are  merely 

•  **  Rapport  8ur  leH  DK*ouvorU»8  06olofpque«  vi  An-heologiqucs  faiten  a  Spicnnos 
en  1867."  Par  A.  Briart,  F.  (.'omet,  et  A.  Houzeau  de  L<?haie.  ^tons,  1868.  See 
also  MalaitM\  Buii.  de  CAc.  Roy.  tU  Belg.^  2*  8.,  voli.  xxi.  and  xxv.,  and  Ocol.  Mag.^ 
vol.  iii.  p.  310. 

t  Cochet,  "Seine  Inf.,"  pp.  16,  628.    Arckivio per  rAntropol.,  &c.,  Tol.  i.  p.  489. 
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flakes  submitted  to  a  secondary  process  of  chipping.  We  have 
seen  that  in  the  gun-flint  manufacture  the  flakes  are  finally  shaped 
by  means  of  a  knapping  or  trinmiing  hammer  and  a  fixed  chisel, 
which  act  one  against  the  other,  somewhat  like  the  two  blades  of  a 
pair  of  shears,  and  the  process  adopted  by  the  ancient  flint- workers 
for  many  purposes  must  have  been  to  some  extent  analogous, 
though  it  can  hardly  have  been  precisely  similar.  One  of  the 
most  common  forms  of  flint  implements  is  that  to  which  the  name 
of  "  scraper  "  or  "  thumb-flint "  has  been  given,  and  which  is  found 
in  abundance  on  the  Yorkshire  Wolds  and  on  the  Downs  of  Sussex. 
The  normal  form  is  that  of  a  broad  flake  chipped  to  a  semicircular 
edge,  usually  at  the  end  farthest  from  the  bulb  of  percussion,  the 
edge  being  bevelled  away  from  the  flat  face  of  the  flake,  like  that 
of  a  round-nosed  turning-chisel.  The  name  of  "scraper,"  or 
grattoir,  has  been  given  to  these  worked  flints,  from  their  simi- 
larity to  an  instrument  in  use  among  the  Esquimaux  *  for  scraping 
the  insides  of  hides  in  the  course  of  their  preparation ;  but  I  need 
not  here  enter  upon  the  question  of  the  purpose  for  which  these 
ancient  instruments  were  used,  as  we  are  at  present  concerned 
only  with  the  method  of  their  manufacture.  I  am  not  aware  of 
any  evidence  existing  as  to  the  method  pursued  by  the  Esquimaux 
in  the  chipping  out  of  their  instruments ;  but  I  think  that  if,  at 
the  present  time,  we  are  able  to  produce  flint  tools  precisely  similar 
to  the  ancient  "  scrapers  "  by  the  most  simple  means  possible,  and 
without  the  aid  of  any  metallic  appliances,  there  is  every  proba- 
bility that  identically  the  same  means  were  employed  of  old. 
Now,  I  have  found  by  experiment  that,  taking  a  flake  of  flint 
(made,  I  may  remark,  with  a  stone  hammer,  consisting  of  a  flint 
or  quartzite  pebble  held  in  the  hand),  and  placing  it,  with  the 
flat  face  upwards,  on  a  smooth  block  of  stone,  I  can,  by  successive 
blows  of  the  pebble,  chip  the  end  of  the  flake  without  any  difficulty 
into  the  desired  form.  The  face  of  the  stone  hammer  is  brought 
to  bear  a  slight  distance  only  within  the  margin  of  the  flake,  and, 
however  sharp  the  blow  administered,  the  smooth  block  of  stone 
on  which  the  flake  is  placed,  and  which  of  course  projects  beyond 
it,  acts  as  a  stop  to  prevent  the  hammer  being  carried  forward  so 
as  to  injure  the  form,  and  brings  it  up  sharply  directly  it  has  done 
its  work  of  striking  off"  a  splinter  from  the  end  of  the  flake.  The 
upper  face  of  the  flake  remains  quite  uninjured,  and,  strange  as 
it  may  appear,  there  is  no   difficulty  in   producing  the  evenly 

♦  Laitct  and  Christy's  «  Rcl.  Aquit./'  p.  13. 
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circular  edge  of  the  8cra2)er  by  successive  blows  of  the  convex 
pebble. 

Some  of  the  other  ancient  tools  and  weapons,  having  one  flat 
face,  seem  to  have  been  fashioned  in  much  the  same  manner.  In 
the  case  of  arrow-heads  and  lance-heads,  however,  another  process 
would  appear  to  have  been  adopted.  It  is  true  that  we  know  not 
exactly  how 

**  the  ancient  arrow-maker 
Made  h\»  arrow-hoadH  of  sandstone, 
Arrow-heads  of  chalcedony, 
Arrow-heads  of  fiint  and  jiisper, 
Smooth  and  shaq>ened  at  the;  edges, 
Uai*d  and  polished,  keen  and  costly." 

And  yet  the  process  of  making  such  arrow-heads  is  carried  on 
at  the  present  day  by  various  half-civilized  peoples,  and  has  been 
witnessed  by  many  Europeans,  though  but  few  have  accurately 
rcKJorded  their  observations.  Sir  Edward  Belcher,*  who  has  seen 
obsidian  arrow-heads  made  by  the  Indians  of  California,  and 
those  of  chert  or  flint  by  the  Esquimaux  of  Cape  Lisburne,  states 
that  the  mode  pursued  in  each  case  was  exactly  similar.  The 
instrument  employed  among  the  Esquimaux,  which  may  be 
terme<l  an  "  arrow- flaker,*'  usually  consists  of  a  handle  formed  of 
fossil  ivory,  curved  at  one  end  for  the  purpose  of  being  firmly  held, 
and  having  at  the  other  end  a  slit,  like  that  for  the  lead  in  our 
pencils,  in  which  is  placed  a  slip  of  the  point  of  the  horn  of  a  rein- 
deer, which  is  found  to  be  harder  and  more  stubborn  than  ivory. 
This  is  secured  in  its  place  by  a  strong  thong  of  leather  or  plaited 
sinew,  put  on  wet,  which  on   drying   becomes  very  rigid.      A 


li;.'.  s.     l>iuiiiittux  AvMiw  -rtiik'T. 


representation    of  one   of  these   instruments,  in  the   IHackmore 
Museum    at   Salisbury,    is    given    in   Fig.    8.      Another   in   the 

•    Trans.  Ethuol.  S*>c.,  N.  S.,  vol.  i.  p.  139.     See  also  Rt%.  Arch.,  vol.  iii.  (1861Y 
p.  341. 


FLAKING   ARROW-HEADS. 


Christy  Collection  •  is  shown  in  Fig.  9.     Another  form  of  instru- 
ment of  this  kind,  but  in  which  the  piece  of  horn  is  mounted  in  u 


Fig.  0. — E*qiii]naiix  Anov-Qokfr.  f 

wooden  handle,  is  shown  in  Fig.  10,  from  un  origiuul  in  the  same 


collection  from  Kotzehue  Gulf.  The  bench  on  which  the  arrow- 
heads are  mude  is  tsuid  to  consist  of  a  log  of  wood,  in  which  a 
spoon-shaped  cavity  is  cut ;  over  this  the  Huke  of  chert  is  placed, 
and  then,  by  pressing  the  "  arrow-fluker  "  gently  ulong  the  margin 
vertically,  first  on  one  side  and  then  on  llic  other,  as  one  would 
set  a  saw,  alternate  fragments  arc  splintered  off,  until  the  object 
thus  properly  outlined  presents  the  spear-  or  ari-ow-bead  form,  with 
two  cutting  serrated  sides. 

Sir  Edward  Belcher  has  kindly  explained  the  process  to 
me,  and  showed  inc  both  the  imjilemcnts  used,  and  the  objects 
he  saw  munufactured.  It  appears  that  the  flake  from  which 
the  arrow-head  is  to  bo  made  is  sonictiraes  fixed  by  means 
of  a  cord  in  a  split  piece  of  wood  so  us  to  liold  it  firmly,  and  that 
all  the  large  surliice  flaking  is  ])roduced  either  by  blows  direct 


'  Iti'I.  Aquit.  p.  IS.     For  thn  loan  of  (Ilia  n 
llin  Into  IIi;im'  (^hrUty.     'I'lii:  winm  Bpcciiiiun  hi 
Wood,  "Nat.' Hi,t.  oiMwi,"  vol.  ii.  p.  717. 
II  2 
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from  the  hammer,  or  through  an  intermediate  punch  or  set  formed 
of  reindeer  horn.  The  arrow-  or  harj^oon-head  thus  roughly 
chipped  out  is  afterwards  finished  by  means  of  the  "  arrow-flaker." 

The  process  in  use  at  the  present  day  among  the  Indians  of 
Mexico  in  making  their  arrows  is  described  in  a  somewhat  different 
manner  by  Signer  Craveri,  who  lived  sixteen  years  in  Mexico,  and 
who  gave  the  account  to  Mr.  C.  11.  Chambers.*  He  relates  that 
when  the  Indians  "  wish  to  make  an  arrow  or  other  instrument  of  a 
splinter  of  obsidian,  they  take  the  piece  in  the  left  hand,  and  hold 
grasped  in  the  other  a  small  goat's  horn ;  they  set  the  piece  of 
stone  upon  the  horn,  and  dexterously  pressing  it  against  the  point 
of  it,  while  they  give  the  horn  a  gentle  movement  from  right  to 
left,  and  up  and  down,  they  disengage  from  it  frequent  chips,  and 
in  this  way  obtain  the  desired  form.'*  M.  F.  de  Pourtalesf  speaks 
of  a  small  notch  in  the  end  of  the  bone  into  which  the  edge  of  the 
flake  is  inserted,  and  a  chip  broken  off  from  it  by  a  sideways  blow. 
Mr.  T.  II.  Peale  J  describes  the  manufacture  of  arrow-heads  among 
the  Shasta  and  North  California  Indians  as  being  effected  by 
means  of  a  notched  horn,  as  a  glazier  chips  glass. 

The  late  Mr.  Christy,^  in  a  paper  on  the  Cave-dwellers  of 
Southern  France,  gave  an  account,  furnished  to  him  by  Sir  Charles 
Lyell  (to  whom  it  had  been  communicated  by  Mr.  Cabot),  of  the 
process  of  making  stone  arrow-heads  by  the  Shasta  Indians  of 
California,  who  still  commonly  use  them,  which  slightly  differs  from 
that  of  Mr.  Peale.  This  account  runs  as  follows: — **The  Indian 
seated  himself  upon  the  floor,  and,  laying  the  stone  anvil  upon  his 
knee,  with  one  blow  of  his  agate  chisel  he  separated  the  obsidian 
pebble  into  two  parts  ;  then  giving  a  blow  to  the  fractured  side,  he 
Kplit  off  a  slab  a  quarter  of  an  inch  in  thickness.  Holding  the 
piece  against  his  anvil  with  the  thumb  and  finger  of  his  left  hand, 
he  commenced  a  series  of  continuous  blows,  everv  one  of  which 
chipped  off  fragments  of  the  brittle  substiince.  It  gradually 
seemed  to  acquire  shape.  After  finishing  the  base  of  the  arrow- 
head (the  whole  being  little  over  an  inch  in  length),  he  began 
striking  gentle  blows,  every  one  of  which  I  expected  would  break 
it  in  pieces.  Yet  such  was  his  adroit  apj)licati()n,  his  skill,  and 
dexterity,  that  in  little  over  an  hour  he  produced  a  perfect  obsidian 

•  Gtuttaldi's  *'  I^jiko  Ilabitationn  of  Northern  and  (Vntml  luly,"  IranBlated  and 
edited  by  ('.  II.  ('hamb.r»,  M.A.  (.Vnth.  Sk-.,  ISG.V,  j).  lOt). 
t  Mortilbt,  *'  Mat.  pour  I'lJibt.  de  riloinnw,"  vol.  ii.  p.  ol7. 
I  *•  Flint  C'hiK'  p.  78. 
]  TraMt.  Ethnol.  Soc,  N.  S.,  vol.  iii.  p.  365.     Rol.  Aquit.,  p.  17. 
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arrow-head. . . .  No  sculptor  ever  handled  a  chisel  with  greater  pre- 
cision, or  more  carefully  measured  the  weight  and  effect  of  every 
blow  than  did  this  ingenious  Indian ;  for  even  among  them  arrow- 
making  is  a  distinct  profession,  in  which  few  attain  excellence." 

Mr.  Wyeth  states  that  the  Lidians  on  the  Snake  River  form 
their  arrow-heads  of  obsidian  by  laying  one  edge  of  the  flake  on 
a  hard  stone,  and  striking  the  other  edge  with  another  hard  stone ; 
and  that  many  are  broken  when  nearly  finished,  and  are  thrown 
away.* 

Captain  John  Smith,t  writing  in  1G06  of  the  Indians  of 
Virginia,  says,  **  His  arrow-head  he  maketh  quickly  with  a  little 
bone,  which  he  ever  weareth  at  his  bracert,^  of  any  splint  of  stone 
or  glasse  in  the  form  of  a  heart,  and  these  they  glew  to  the  end  of 
their  arrowes.  With  the  sinewes  of  deer  and  the  tops  of  deer's 
horns  boiled  to  a  jelly,  they  make  a  glue  which  will  not  dissolve 
in  cold  water." 

Beyond  the  pin  of  bone  already  mentioned  as  having  been 
found  in  one  of  the  pits  at  Grime's  Graves,  I  am  not  aware  of 
any  bone  or  horn  implements  of  precisely  this  character  having 
been  as  yet  discovered  in  Europe  ;  but  hammers  of  stags' 
horn  and  detached  tines  have  frequently  been  found  in  connection 
with  worked  flints,  and  may  have  served  in  their  manufacture. 
I  have,  moreover,  remarked  among  the  worked  flints  discovered  in 
this  country,  and  especially  in  Yorkshire,  a  number  of  small  tools, 
the  ends  of  which  present  a  blunted,  worn,  and  rounded  appear- 
ance, as  if  from  attrition  against  a  hard  substiince.  These  tools 
are  usually  from  2  to  4  inches  long,  and  made  from  large  thick 
flakes,  with  the  cutting  edges  removed  by  chipping;  but  occa- 
sionally they  are  carefully  finished  implements  of  a  pointed  oval 
or  of  a  subtriangular  section,  and  sometimes  slightly  curved  longi- 
tudinally. Of  these  illustrations  will  be  given  at  a  subsequent 
page.  They  are  usually  well  adapted  for  being  held  in  the  hand, 
and  I  cannot  but  think  that  wo  have  in  them  some  of  the  tools 
which  were  used  in  the  preparation  of  flint  arrow-heads  and  other 
small  instruments.  I  have  tried  the  experiment  with  a  large 
flake  of  flint  ased  as  the  arrow-flaker,  both  unmounted  and 
mounted  in  a  wooden  handle,  and  have  succeeded  in  producing 
with  it  very  passable  imitations  of  ancient  arrow-heads,  both  leaf- 

♦  Schoolcraft,  "  Ind.  Triben,"  vol.  i.  p.  212. 

f  Sixth  voyage,  "  Pinkertou' 8  Travela,"  V9I.  xiii.  p.  36,  quoted  also  in  *^  Flint 
Oiijji","  p.  79. 

X  Bracer,  a  giidle  or  bandage. 
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shaped  and  barbed.  The  flake  of  flint  on  which  I  have  operated 
has  been  placed  against  a  stop  on  a  flat  piece  of  wood,  and  when 
necessary  to  raise  its  edge  I  have  placed  a  small  blocking  piece, 
also  of  wood,  underneath  it,  and  then  by  pressure  of  the  arrow- 
flaker  upon  the  edge  of  the  flake,  have  detached  successive  splin- 
ters until  I  have  reduced  it  into  the  required  form.  If  the  tool 
consists  of  a  rather  square-ended  flake,  one  corner  may  rest  upon 
the  table  of  wood,  and  the  pressure  be  given  by  a  rocking  action, 
bringing  the  other  corner  down  upon  the  flake.  In  cutting  the 
notches  in  barbed  arrow-heads,  this  was  probably  the  plan  adopted, 
as  I  was  surprised  to  find  how  easily  this  seemingly  difficult 
part  of  the  process  was  efiected.  Serration  of  the  edges  may  be 
produced  by  the  same  means. 

The  edges  of  the  arrow-heads  made  entirely  with  these  flint 
arrow- flakers  are,  however,  more  obtuse  and  rounded  than  those  of 
ancient  specimens,  so  that  probably  these  flint  tools  were  used 
rather  for  removing  slight  irregularities  in  the  form  than  for  the 
main  chipping  out.  This  latter  process,  I  find  experimentally,  can 
be  best  performed  by  means  of  a  piece  of  stags'  horn,  used  much 
in  the  same  way  as  practised  by  the  Esquimaux.  By  supporting 
the  flake  of  flint  which  is  to  be  converted  into  an  arrow-head 
against  a  wooden  stop,  and  pressing  the  horn  against  the  edge  of 
the  flake,  the  flint  enters  slightly  into  the  body  of  the  horn ;  then 
bringing  the  pressure  to  boar  sideways,  minute  splinters  can  be 
detached,  and  the  arrow-head  formed  by  degrees  in  this  manner 
without  much  risk  of  breaking.  Not  only  can  the  leaf-shaped 
forms  be  produced,  but  the  barbed  arrow-heads,  both  with  and 
without  the  central  stem.  The  leaf- shaped  arrow-heads  are,  how- 
ever, the  most  easy  to  manufacture,  and  this  simple  fonn  was 
probably  that  earliest  in  use. 

Among  many  tribes*  of  America,  arrow-making  is  said  to 
have  been  a  trade  confined  to  a  certain  class,  who  possessed  the 
traditional  knowledge  of  the  process  of  manufacture;  and  it  can 
hardly  be  exi)ected  that  a  mere  novice  like  myself  should  be  able 
at  once  to  attain  the  art.  I  may,  therefore,  at  once  confess  that 
though  by  the  use  of  stags*  horn  the  ordinary  surface-chipping 
characteristic  of  ancient  implements  may  1k»  obtaincnl,  yet  the 
method  of  prcxlucing  the  even  fluting,  like  ripple-marks,  by 
detaching  parallel  splinters  unifonn  in  size,  and  extending 
almost  across  the  surface  of  a   lance-  or  arrow-head,  is   at  pre- 

•  Sihoolcraft,  "  Indian  Trilxa,"  vol.  iii.  p.  81  ;  won  also  p.  467. 
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sent  a  mystery  to  me,  as  is  also  the  method  by  which  the  delicate 
ornamentation  on  the  handles  of  Danish  flint  daggers  was  produced. 
It  seems,  however,  possible  that  by  pressing  the  flint  to  be  operated 
upon  on  some  close-fitting,  elastic  body  at  the  time  of  removing  the 
minute  flakes,  the  line  of  fracture  may  be  carried  along  a  con- 
siderable distance  over  the  surface  of  the  flint,  before  coming  to  an 
end  by  reason  of  the  dislodged  flake  breaking  ofl*  or  terminating. 
It  is  also  possible  that  the  minute  and  elegant  ornaments  may 
have  been  produced  by  the  use  of  a  pointed  tooth  of  some  animal 
as  a  punch. 

With  regard  to  the  process  of  grinding  or  polishing  flint  and 
other  stone  implements  not  much  need  be  said.  I  may,  however, 
refer  the  reader  to  Wilde's  Catalogue  *  of  the  Museum  of  the  Royal 
Irish  Academy  for  an  account  of  the  difibront  processes.  In  all 
cases  the  grindstone  on  which  they  were  polished  was  fixed  and 
not  rotatory,  and  in  nearly  aU  cases  the  striaB  running  along  the 
stone  hatchets  are  longitudinal,  thus  pro\'ing  that  they  were 
rubbed  lengthways  and  not  crossways  on  the  grinding-bed.  This 
is  a  criterion  of  some  service  in  detecting  modem  forgeries.  The 
grinding-stones  met  with  in  Denmark  and  Scandinavia  are  gene- 
rally of  compact  sandstone  or  quartzite,  and  are  usually  of  two 
forms — flat  slabs,  often  worn  hollow  by  use,  and  polygonal  prisms 
smallest  in  the  middle,  these  latter  ha\ing  frequently  hollow  facets 
in  which  gouges  or  the  more  convex- faced  hatchets  might  be  ground, 
and  sometimes  rounded  ridges  such  as  would  grind  the  hollow  part 
of  gouges.  From  the  coarse  striation  on  the  body  of  most  flint 
hatchets,  especially  the  large  ones,  it  woidd  appear  that  they  were 
not  groimd  immediately  on  such  fine-grained  stones,  but  that 
some  coarse  and  hard  grit  must  have  been  used  to  assist  the  action 
of  the  grindstone.  M.  Morlotf  thought  that  some  mechanical 
pressure  was  also  used  to  aid  in  the  operation,  and  that  the  hatchet 
to  be  ground  was  weighted  in  some  manner,  possibly  by  means  of  a 
lever.  In  grinding  and  polishing  the  hollowed  faces  of  different 
forms  of  stone  axes,  it  would  appear  that  certain  rubbers  formed  of 
stone  were  used,  probably  in  conjunction  with  sand.  These  will 
be  more  particularly  described  in  a  subsequent  page. 

Closely  allied  to  the  process  of  grinding  is  that  of  sawing  stone. 
It  is,  however,  rarely,  if  ever,  that  in  this  country  any  of  the  stone 
implements  show  signs  of  having  been  reduced  into  shape  by 
this  process.     Among  the  small  hatchets  in  fibrolite,  so  common 

•  p.  40.  t  Moiiillot,  "Mtttcriaux,*'  vol.  ii.  p.  353. 
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in  the  Auvergne  and  in  the  South  of  France,  and  among  the 
greenstone,  and  especially  the  nephrite  celts  found  in  the  Swiss 
Pfahl-bautcn,*  many  show  evident  traces  of  having  been  partially 
fashioned  by  means  of  sawing.  I  have  also  remarked  it  on  a 
specimen  from  Portugal.!  Dr.  Keller  has  noticed  the  process,  and 
suggests  that  the  incisions  on  the  flat  surface  of  the  stone  chosen 
for  the  purpose  of  being  converted  into  a  celt  were  made  some- 
times on  one  side,  and  sometimes  on  both,  by  means  of  a  sharp 
saw-like  tool.  He  has  lately  :J  gone  more  deeply  into  the  question, 
and  has  suggested  that  the  stone  to  be  sawn  was  placed  on  the 
ground  near  a  tree,  and  then  sawn  by  means  of  a  splinter  of  flint 
tixed  in  the  end  of  a  stafi",  which  at  its  other  end  was  forked,  and 
as  it  were  hinged  under  one  of  the  boughs  of  the  tree  sufficiently 
flexible,  when  a  weight  was  suspended  from  it,  to  give  pressure  to 
the  flint.  The  stafi*  was,  he  supposed,  to  have  been  grasped  in  the 
hand,  and  moved  backwards  and  forwards,  while  water  was  applied 
to  the  flint  to  facilitate  the  sawing.  The  objection  to  this  suggestion 
is,  that  in  case  of  the  flint  being  brought  to  the  edge  of  the  stone  it 
would  be  liable  to  go  beyond  it,  and  be  driven  into  the  groimd  by 
the  weighted  bough,  and  this  would  constantly  hinder  the  operation : 
still,  some  such  mechanical  aids  in  sawing  may  have  been  in  use. 

M.  Troyon§  considered  that  the  blade  of  flint  was  used  in 
connection  with  sand  as  well  as  water.  This  latter  view  appears,  at 
first  sight,  far  more  probable,  as  the  sawing  instrument  has  in  some 
instances  cut  nearly  three-quarters  of  an  inch  into  the  stone,  which, 
it  would  seem,  could  hardly  have  been  accomplished  with  a  simple 
flint  saw  ;  and  the  sides  of  the  saw-kerf  or  notch  show,  moreover, 
parallel  strise,  as  if  resulting  from  the  use  of  sand.  The  objection  that 
at  first  occurred  to  my  mind  against  regarding  the  sawing  instru- 
ment as  having  been  of  flint  was  of  a  negative  character  only,  and 
arose  from  my  not  having  seen  in  any  of  the  Swiss  collections  any 
flint  flakes  that  had  indisputably  been  used  for  sawing  by  means 
of  sand.  At  one  time  I  fancied,  from  the  character  of  the  bottom 
and  sides  of  the  notches,  that  a  string  stretched  like  that  of  a  bow 
might  have  been  used  with  sand  in  the  manner  in  which,  according 
to  Oviedo,||  the  American  Indians  sawed  in  two  their  iron  fetters, 

•  "  l>f:ihl-l)auton,"  IttT  HrnVht,  p.  71.  "  I^ke-dwellinj^'H,"  pp.  18,  125.  See  alao 
Linden(»chinit,  **  Hohcn/.  Sainnil.,"  Taf.  xxvii. 

t   /Vrx".  Ethnol.  .Vor.,  N.  S.,  vol.  vii.  p.  47. 

;  " Anzei(?tT  fiir  Schweiz.  Alt^rth.,"  1870,  p.  123. 

§  Hiibit.  Lju'ust.,  p.  19. 

II  S«»««  Compt'K  Hrmittn^  vol.  Ixvii.  p.  1292,  when'  a  aiiirpre.Mtion  is  made  of  some 
stone  iinpIemeiiU  fn-m  Juvu  having  Ikm'h  Buwn  in  thia  numner. 
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and  I  succeeded  in  cutting  off  the  end  of  an  ancient  Swiss  hatchet 
of  hard  steatite  by  this  means.  I  found,  however,  that  the  bottom 
of  the  kerf  thus  formed  was  convex  longitudinally,  whereas  in  the 
ancient  examples  it  was  slightly  concave.  It  is  therefore  evident 
that  whatever  was  used  as  the  saw  must  have  been  of  a  compara- 
tively unyielding  nature,  and  probably  shorter  than  the  pebble  or 
block  of  stone  it  was  used  to  saw,  for  even  the  iron  blades  used  in 
conjimction  with  sand  and  water  by  modern  masons  become  con- 
cave by  wear,  and  therefore  the  bottom  of  the  kerf  they  produce 
is  convex  longitudinally.  I  accordingly  made  some  further  expe- 
riments, and  this  time  upon  a  fragment  of  a  greenstone  celt  of 
such  hardness  that  it  would  readily  scratch  window-glass.  I 
found,  however,  that  with  a  flint  flake  I  was  able  to  work  a 
groove  along  it,  and  that  whether  I  used  sand  or  no,  my  progress 
was  equally  certain,  though  it  must  be  confessed  very  slow.  I  am 
indeed  doubtful  whether  the  flint  did  not  produce  most  effect 
without  the  sand,  as  the  latter,  to  become  effective,  requires  a 
softer  body  in  which  it  may  become  embedded ;  while  by  working 
with  the  points  and  projections  in  the  slightly  notched  edge  of  the 
flake,  its  scratching  action  soon  discoloured  the  water  in  the  notch. 
What  was  most  remarkable,  and  served  in  a  great  measure  to 
discredit  the  negative  evidence  to  which  I  before  referred,  was 
that  the  edges  of  the  flake,  when  not  used  with  sand,  showed  but 
slight  traces  of  wear  or  polish. 

On  the  whole,  I  am  inclined  to  think  that  both  the  Swiss  anti- 
quaries are  in  the  right,  and  that  the  blocks  of  stone  were  sawn 
both  with  and  without  sand,  by  means  of  flint  flakes,  and  possibly 
also  of  strips  of  hard  wood  and  bone  used  in  conjunction  with  sand. 

Most  of  the  jade  implements  from  New  Zealand  have  been 
partially  shaped  by  sawing,  and  in  the  British  Museum  is  a  large 
block  of  jade  from  that  country  deeply  grooved  by  sawing,  and 
almost  ready  to  be  split,  so  as  to  be  of  the  right  thickness  for  a 
merai.  It  would  be  of  interest  to  ascertain  the  details  of  the 
process,  as  there  till  lately  in  use. 

There  is  another  peculiarity  to  be  seen  in  some  of  the  green- 
stone hatchets  and  perforated  axes,  and  of  which  the  most 
characteristic  examples  occur  in  Switzerland,  though  the  same 
may  occasionally  be  observed  in  British  specimens.  It  is  that  the 
blocks  of  stone  have  been  reduced  into  form,  not  only  by  chipping 
with  a  hammer,  as  is  the  case  with  flint  hatchets,  but  by  working 
upon  the  surface  with  some  sort  of  pick  or  chisel,  which  was  not 
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improbably  formed  of  flint.  In  some  instances,  where  the  hatchets 
were  intended  for  insertion  into  sockets  of  stags'  horn  or  other 
materials,  their  butt-end  was  purposely  roughened  by  means  of  a 
pick  after  the  whole  surface  had  been  polished.  Instances  of  this 
roughening  are  common  in  Switzerland,  rare  in  France,  and  rarer 
still  in  England.  The  curious  greenstone  hatchet  foimd  in  a 
gravel-pit  near  Mai  ton*  (Fig.  123)  has  its  butt-end  roughened  in 
this  manner.  The  shaft-holes  in  some  few  perforated  axes  appear 
to  have  been  worked  out  by  means  of  such  picks  or  chisels,  the 
hole  having  been  bored  from  opposite  sides  of  the  axe,  and  gene- 
rally with  a  gradually  decreasing  diameter.  In  some  rare 
instances  the  perforation  is  oval.  The  cup-  or  funnel-shaped 
depressions  in  some  hammer-stones  seem  to  have  been  made  in  a 
similar  manner ;  in  others,  they  have  been  at  all  events  finished, 
if  not  made,  by  grinding  with  some  conical  or  partially  spherical 
grinding  tool.  The  inner  surface  of  the  shaft-holes  in  perforated 
axes  is  also  frequently  ground,  and  occasionally  polished.  This 
has  in  most  cases  been  efibcted  by  turning  a  cylindrical  grinder 
within  the  hole,  though  in  some  few  instances  the  grinding 
instrument  has  been  rubbed  backwards  and  forwards  in  the  hole 
aftor  the  manner  of  a  file.  M.  Franck  do  Truguet,t  of  Treytel,  in 
Switzerland,  thinks  he  has  found  in  a  lake-dwelling  of  the  Stone 
Age  an  instrument  used  for  finishing  and  enlarging  the  holes.  It 
is  a  fnigment  of  sandstone  about  2  J  inches  long,  and  1  inch  wide 
at  the  base,  and  al)out  J  inch  thick,  and  rounded  on  one  face, 
which  is  worn  bv  friction. 

But,  besides  the  uukIc  of  chipping  out  the  shaft-hole  in  perforated 
implements,  sevenil  other  methods  were  employed,  especially  in 
the  days  when  the  use  of  bronze  was  known,  to  which  period 
most  of  the  highly  finishtMl  porforatiHl  axes  found  in  this  country 
are  to  be  n»ferriHl.  In  some  casi\s  it  would  ap|Hnir  that,  after 
chipping  out  a  rivess  so  as  to  form  a  guide  for  the  l>oring  tool,  the 
|)erforation  was  effVrtiHl  by  giving  a  rotatory  motion,  either  con- 
stant or  intermittent,  to  the  t(H)l.  I  have,  indeixl,  seen  some 
si>ei»imens  in  which,  from  the  iiitirkH  visible  in  the  hole,  I  am 
inclined  to  think  a  metallic  tlrill  was  ustnl.  Hut  whether,  where 
metal  was  not  employiHl,  and  no  central  core,  as  subsw|uently 
inenti«mtHl,  was  let\  in  the  hole,  the  boring  tiH)l  was  of  flint,  and 
acted  like  a  drill,  or  whether  it  was  a  round  stone  ustnl  in  con- 

♦    Thf  Eflit/Mtitjf,  vol.  viii.  ]».  IHI. 

t  **  Materiaux  |ii>ur  rUint.  dv  riloinmr,*'  vol.  iv.  p.  21)3. 
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junction  with  sand,  as  suggested  by  Professor  Daniel  Wilson*  and 
Sir  W.  Wilde,t  so  that  the  hole  was  actually  ground  away,  it 
is  impossible  to  say.     I  have  never  seen  any  flint  tools  that  could 
unhesitatingly  be  referred  to  this  use;  but  Herr  Grewingk,  in 
his  "Steinalter  der  Ostseeprovinzen/'J  mentions  several  imple- 
ments in  the  form  of  trimcated  cones,  which  he  regards  as  boring 
tools  (Bohrsfempel),  used  for  perforating  stone  axes  and  hammers. 
As,  however,  none  of  these  borers  are  more  than  two  inches  and  a 
quarter  in  length,  and  some  have  the  larger  end  flat  and  polished, 
so  that  they  could  not  well  have  been  attached  to  a  handle  of  any 
kind,  it  is  difficult  to  see  in  what  manner  they  were  used.     Herr 
Grewingk  suggests  the  employment  of  a  drill-bow  to  make  them 
revolve,   and   thinks  that,   in   some  cases,   the   boring  tool  was 
fixed,  and  the  axe  itself  caused  to  revolve.     Not  having  seen  the 
specimens,  I   cannot  pronounce  upon  them;   but  the  fact  that 
several  of  these  conical  pieces  show  signs  of  fracture  at  the  base, 
and  that  they  are  all  of  the  same  kinds  of  stone  (diorite,  augite, 
porphyry,  and  syenite)  as  those  of  which  the  stone  axes  of  the 
district  are  made,  is  suggestive  of  their  being  merely  the  cores 
resulting  from  boring  with  a  tube  in  the  manner  about    to  be 
described,  in  some  cases  from  each  face  of  the  axe,  and  in  others, 
where  the  base  of  the  cone  is  smooth,  from  one  face  only.     One  of 
these  central  cores  foimd  in  Lithuania  is  figured  by  Mortillet,§ 
and  is  regarded  by  him  as  being  probably  the  result  of  boring 
by  means  of  a  metal  tube ;  others,  from  Switzerland,  presumably 
of  the  Stone  Age,  are  cited  by  Keller.  || 

Professor  Worsaae^  has  suggested  that  in  early  times  the  boring 
may  have  been  efiected  with  a  pointed  stick  and  sand  and  water  ; 
and,  indeed,  if  any  grinding  process  was  used,  it  is  a  question 
whether  some  softer  substance,  such  as  wood,  in  which  the  sand 
or  abrasive  material  could  become  embedded,  would  not  be  more 
effective  than  flint.  By  way  of  experiment  I  bored  a  hole  through 
the  Swiss  hatchet  of  steatite  before  mentioned,  and  I  found  that 
in  that  case  a  flint  flake  could  be  used  as  a  sort  of  drill;  but 
that  for  grinding,  a  stick  of  elder  was  superior  to  both  flint  and 
bone,  inasmuch  as  it  formed  a  better  bed  for  the  sand. 

Professor  Rau,  of  New  York,  has  made  some  interesting  experi- 

*  Prcbist.  Ann.  of  Scotland,  2nd  edit.,  vol.  i.  p.  193. 
t  Cat.  Stono  Ant.  Mua.  R.  I.  A.,  p.  78.  J  P.  26. 

§  "  M.'it6rinux/'  vol.  i.  p.  463 ;  vol.  iii.  p.  307. 
II  Anz.  f.  Schwoiz.  Alt.,  1870,  pi.  xii.  18—20. 
^  **  Primeval  Ants,  of  Denmark,"  p.  16. 
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mcnts  ill  boring  stone  by  means  of  a  drilling-stock  and  sand, 
which  are  described  in  the  "  Annual  Report  of  the  Smithsonian 
Institute  for  1868.*  He  operated  on  a  piece  of  hard  diorite  an 
inch  and  three-eighths  in  thickness,  and  employed  as  a  drilling 
agent  a  wooden  wand  of  ash,  or,  at  times,  of  pine,  in  conjunction 
with  sharp  quartz  sand.  Attached  to  the  wand  was  a  heavy 
disc,  to  act  as  a  fly-wheel,  and  an  alternating  rotatory  motion 
was  obtained  by  means  of  a  bow  and  cord  attached  at  its  centre 
to  the  apex  of  the  drilling-stock,  and  giving  motion  to  it  after  the 
manner  of  a  **  pump-drill,"  such  as  is  used  by  the  Dacotahs  f  and 
Iroquois  J  for  producing  fire  by  friction,  or  what  is  sometimes 
called  the  Chinese  drill.  So  slow  was  the  process;  that  two  hours 
of  constant  drilling  added,  on  an  average,  not  more  than  the 
thickness  of  an  ordinary  lead-pencil  line  to  the  depth  of  the 
hole. 

The  use  of  a  drill  of  some  form  or  other,  to  which  rotatory  motion 
in  alternate  directions  was  communicated  by  means  of  a  cord,  is  of 
great  antiquity.  We  find  it  practised  with  the  ordinary  bow  by 
the  ancient  Egyptians  ;  §  and  Ulysses  is  described  by  Homer  ||  as 
drilling  out  the  eye  of  the  Cyclops  by  means  of  a  stake  with  a  thong 
of  leather  wound  round  it,  which  he  pulled  alternately  at  each  end, 
**  like  a  shipwright  boring  timber.*'  The  **  fire-drill,''  for  producing 
fire  by  friction,  and  which  is  precisely  analogous  to  the  ordinary 
drill,  is,  or  was,  in  use  in  most  parts  of  the  world.  Among  the 
Aleutian  islanders  the  thong-drill,  and  among  the  New  Zealanders 
a  modification  of  it,  is  used  for  boring  holes  in  stone.  Those 
who  wish  to  see  more  on  the  subject  must  consult  Tyler's  **  Early 
History  of  Mankind."  If 

Professor  Carl  Vogt**  has  suggested  that  the  small  romidels  of 
stone  (like  Worsaae,  Afb.y  No.  ^ij)  too  large  to  have  been  used  as 
spindle-wheels,  which  are  occasionally  found  in  Denmark,  may 
have  been  the  fly-wheels  of  vertical  pump-drills,  used  for  boring 
stone  tools.     Thev  mav,  however,  be  heads  of  war-maces. 

In  the  case  of  some  of  the  unfinishe<l  and  broken  axes  found  in 
the  Swiss  lakes,  and  even  in  some  of  the  objc^cts  made  of  stags'- 

•  P.  392.     Archir  fur  Anthrop.,  vol.  iii.  p.  187. 
t  Schoolcraft,  **  Ind.  Trih*^/'  vol.  iii.  pp.  228,  406. 


;  Tylor,  "Eiirlv  lliHt.  of  Miiukind,"  p.  248. 

J  Wilkinson,  "  Anc.  Kjfvptians,"  vol.  ii.  pp.  ISO,  181  ;  vol. 

,1  Odvtui.,  ix.  384. 

•1   2nd  edit.,  pp.  241  ft  «ryy. ;  mK)  also  **  Y\mi  Chips,"  p.  96. 

♦♦  ''Guide  ill.  du  Mui.  ilea  Ant  du  Nord/'  2nd  edit,  p.  8. 
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horn,*  there  is  a  projecting  coref  at  the  bottom  of  the  unfinished 
hole,  indicating,  as  Dr.  Keller  has  shown,  the  employment  of 
some  kind  of  tube  as  a  boring  tool,  as  indeed  had  been  pointed 
out  by  Gutsmuths  J  so  long  ago  as  1832,  who,  in  his  paper  "  Wie 
durchbohrte  der  alte  Germane  seine  Streitaxt  ?  "  suggested  that  a 
copper  or  bronze  tube  was  used  in  conjunction  with  powdered  quartz, 
or  sand  and  water.  In  the  Klemm  collection,  formerly  at  Dresden, 
is  a  bronze  tube,  five  inches  long  and  three-quarters  of  an  inch  in 
diameter,  found  near  Camenz,  in  Saxony,  which  its  late  owner 
regarded  §  as  one  of  the  boring  tools  used  in  the  manufacture  of 
stone  axes.  This  is  now  in  the  British  Museum,  and  does  not 
appear  to  me  to  have  been  employed  for  any  such  purpose.  The 
Danish  antiquaries  ||  seem  to  have  arrived  at  the  same  conclusion. 
Von  Estorfi"^  goes  so  far  as  to  say  that  the  shaft-holes  are  in  some 
cases  so  regular  and  straight,  and  their  inner  surface  so  smooth, 
that  they  can  only  have  been  bored  by  means  of  a  metallic 
cylinder  and  emery.  Lindenschmit**  considers  the  boring  to 
have  been  efiected  either  by  means  of  a  hard  stone,  or  a  plug  of 
hard  wood  with  sand  and  water,  or  else,  in  some  cases,  by  means 
of  a  metallic  tube,  as  described  by  Gutsmuths.  He  engraves  some 
specimens,  in  which  the  commencement  of  the  hole,  instead  of 
being  a  mere  depression,  is  a  sunk  ring.  Similar  specimens 
are  mentioned  by  Lisch.ff  Dr.  Keller's  translator,  Mr.  Lee, 
cites  a  friend  as  suggesting  the  employment  of  a  hollow  stick, 
such  as  a  piece  of  elder,  for  the  boring  tool.  My  experience 
confirms  this ;  but  I  found  that  the  coarse  sand  was  liable  to  clog 
and  accumulate  in  the  hollow  part  of  the  stick,  and  thus  grind 
away  the  top  of  the  core.  If  I  had  used  finer  sand  this  probably 
would  not  have  been  the  case. 

Mr.  Rose  Xt  ^^^  suggested  the  use  of  a  hollow  bone ;  but,  as 
already  observed,  I  foimd  bone  less  effective  than  wood,  in  conse- 
quence of  its  not  being  so  good  a  medium  for  carrying  the  sand. 

Most  of  the  holes  drilled  in  the  stone  instruments  and  pipes  of 

♦  "  Anzftiger  f.  Schwoiz.  Alt,"  1870,  pi.  xii.  24. 

t  KeUer'B  "  Lake-dwellings,"  p.  22.  iter  Bericht,  p.  74.  See  also  **  Anzeigcr 
fiir  Schweiz.  Alterth.,"  1870,  p.  139. 

*;Morffenblatt,  No.  253. 

f  "  Aligemeine  Coltnrwiiwenschaft./*  i.  p.  80.  See  also  Prensker,  "  Blicke  in  die 
Vaterliindische  Vorzeit,"  vol.  i.  p.  173. 

II  Jff'iw.  de  la  Sor.  dft  Ant.  du  Xord,  1863,  p.  149. 

^  "  Heidnische  Alterthiimer,"  p.  66. 

♦♦  •*  Alterthiimer,  u.  h.  V.,*'  vol.  i.,  Hea  viii.  Taf.  i. 

ft  ** Frederico-Francisceum,"  p.  111. 

IJ  Journal  of  the  Anthrop.  Soc.,  vol.  vi.  p.  xlii. 
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North  America  appear  to  have  been  produced  by  hollow  drills, 
which  Professor  Rau  *  suggests  may  have  been  formed  of  a  hard 
and  tough  cane,  the  Arundinaria  macrosperma,  which  grows  abun- 
dantly in  the  southern  parts  of  the  United  States.  He  finds 
reason  for  supposing  that  the  Indian  workmen  were  acquainted 
with  the  ordinary  form  of  drill  driven  by  a  pulley  and  bow. 
The  tubes  of  steatite,  one  foot  in  length,  found  in  some  of  the 
minor  mounds  of  the  Ohio  Valley,t  must  probably  have  been 
bored  with  metal. 

Dr.  Keller,  after  making  some  experiments  with  a  hollow  bone 
and  quartz-sand,  tried  a  portion  of  ox-horn,  which  he  found 
surprisingly  more  effective,  the  sand  becoming  embedded  in  the 
horn  and  acting  like  a  file.  lie  comments  on  the  absence  of  any 
bronze  tul)es  that  could  have  been  used  for  boring  in  this  manner, 
and  on  the  impossibility  of  making  flint  tools  for  the  purpose. 
The  perishable  nature  of  ox-horn  accounts  for  its  absence  in  the 
Lake  settlements.  J  On  the  whole,  this  suggestion  appears  to  me 
the  most  reasonable. 

M.  Troyon§  considered  that  these  holes  were  not  bored  by 
means  of  a  hollow  cylinder,  inasmuch  as  this  would  not  produce  so 
conical  an  oi)ening,  and  he  thought  that  the  axe  was  made  to 
revolve  in  some  sort  of  lathe,  while  the  boring  was  effected  by 
means  of  a  bronze  tool  used  in  conjunction  with  sand  and  water, 
lie  mentions  some  stone  axes  found  in  Bohemia,  and  in  the  col- 
lection of  the  Baron  de  Neuberg,  at  Prague,  which  have  so  little 
space  left  between  the  body  of  the  axe  and  the  central  cores,  that 
in  his  opinion  they  must  have  been  bored  by  means  of  a  metal 
point,  and  not  of  a  hollow  cylinder,  ilortillet  ||  thinks  that  some  of 
the  Swiss  axes  were  l>ored  in  a  similar  manner.  The  small  holes 
for  suspension,  drilled  through  some  of  the  Danish  celts,  he  thinks 
were  drilled  with  a  pointed  st<me.1[  K^ot  having  seen  the  specimens 
cited  by  M.  Troyon,  I  am  unable  to  offer  any  opinion  upon  them ; 
but  it  apjwars  to  me  doubtful  whether  anything  approaching  in 
character  to  a  lathe  was  known  at  the  early  period  to  which  most  of 
the  perforated  axes  belong,  or  we  should  otherwise  probably  find  it 
applied  to  the  manufacture  of  pottery  in  the  shape  of  the  pottor's 
wheel,  whereas  the  contemporary  jKjttery  is  all  hand-made.      M. 


•    Lib.  cif.,  J).  399.  t  Schoolrmft.  "  Indian  Tribes,"  vol.  i.  p.  93. 

;  »' An/eik^r  f.  S<hwriz.  Alt./'  1m70,  p.  143. 

{  **  HabitatioiiH  IviruMtrw,"  p.  G6.     Jiev.  Arch.,  IHGO,  vol.  i.  p.  39 


I  **WaterittUX,"  vul.  iii.  p.  204.  %  Ibid.,  vol.  iii.  p  294. 
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Desor,*  though  admitting  that  a  hollow  metallic  tube  would  have 
afforded  the  best  means  of  drilling  these  holes,  is  inclined  to  refer 
the  axes  to  a  period  when  the  use  of  metals  was  unknown.  He 
suggests  that  thin  flakes  of  flint  may  have  been  fastened  round  a 
stick,  and  thus  used  to  bore  the  hole,  leaving  a  solid  core  in  the 
middle.  I  do  not,  however,  think  that  such  a  method  is  practicable. 
In  some  of  the  Swiss  f  specimens  in  which  the  boring  is  incom- 
plete there  is  a  small  hole  in  advance  of  the  larger,  so  that  the 
section  is  like  that  of  a  trifoliated  Gothic  arch.  In  this  case  the 
borer  would  appear  to  have  somewhat  resembled  a  centre-bit  or 
pin-drill.  In  others  J  the  holes  are  oval,  and  must  have  been 
much  modified  after  they  were  first  bored. 

Kirchner,§  the  ingenious  but  perverse  author  of  •*  Thor's  Don- 
nerkoil,"  considers  that  steel  boring  tools  must  have  been  used ; 
and  even  Nilsson,||  who  conmients  on  the  rarity  of  the  axes  with 
the  central  core  in  the  holes,  is  inclined  to  refer  them  to  the 
Iron  Age.  Ile^  considers  it  an  impossibility  to  bore  "such 
holes  "  with  a  wooden  pin  and  wet  sand,  and  is  no  doubt  right, 
if  ho  means  that  a  wooden  pin  would  not  leave  a  core  standing  in 
the  centre  of  the  hole. 

The  drilling  the  holes  through  the  handles  of  the  New  Zealand** 
nierais  is  stated  to  be  a  very  slow  process,  but  effected  by  means  of 
a  wetted  stick  dipped  in  emery  powder.  I  have  seen  one  in  which 
the  hole  was  unfinished,  and  only  represented  by  a  conical 
depression  on  each  face. 

In  some  stones,  however,  such  holes  can  be  bored  with  wood 
and  sand ;  and  in  all  cases  where  the  stone  to  be  worked  upon 
can  be  scratched  by  sand,  the  boring  by  means  of  wood  is 
possible,  given  sufficient  time,  and  the  patience  of  a  savage. 

To  what  a  degree  this  extends  may  be  estimated  by  what 
Lafitau  tt  says  of  the  North  American  Indians  sometimes  spending 
their  whole  life  in  making  a  stone  tomahawk  without  entirely 
finishing  it ;  and  by  the  years  spent  by  members  of  tribes  on  the 
Kio  Negro  J  J  in  perforating  cylinders  of  rock  crystal,  by  twirling  a 

♦  **  Le8  Palafittes,"  p.  19.  f  Keller,  "  T^ko-dwollings,"  xxv.  1,  7,  p.  91. 

I  Op.  cit.,  xxWi.  11,  24,  p.  110.  §  "Thor'8  DonmTkcil,"  p.  13. 

y  *'  Stono  Ago,"  p.  79.  The  hollow  boring  tool  in,  in  the  lOnglish  edition,  called 
a  centre-bit. 

%  **  Stone  Age,"  p.  80. 

♦♦  Wood,  "Nat.  Hist,  of  Man,"  vol.  ii.  p.  157. 

ft  "  Ma»ur8  dc8  Sauv.  Am6r./'  1724,  vol.  ii.  p.  110.     "  Hint  Chips,"  p.  .52o. 

XX  Tylor,  "I':arl^  Hint,  of  Mankind,"  2nd  edit.,  p.  191.  Wallace,  **  Travels  on 
Amazon  and  Uio  Negro,"  p.  278. 
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flexible  leaf-shoot  of  wild  plantain  between  the  hands,  and  thus 
grinding  the  hole  with  the  aid  of  sand  and  water. 

On  the  whole,  we  may  conclude  that  the  holes  were  bored  in 
various  manners,  of  which  the  principal  were — 

1.  By  chiselling,  or  picking  with  a  sharp  stone. 

2.  By  grinding  with  a  solid  grinder,  probably  of  wood. 

3.  By  grinding  with  a  tubular  grinder,  probably  of  ox-horn. 

4.  By  drilling  with  a  stone  drill. 

5.  By  drilling  with  a  metallic  drill. 

Holes  produced  by  any  of  these  means  could,  of  course,  receive 
their  final  polish  by  grinding. 

With  regard  to  the  external  shaping  of  the  perforated  stone 
axes  but  little  can  bo  said.  They  appear  to  have  been  in  some 
cases  wrought  into  shape  by  means  of  a  pick  or  chisel,  and  sub- 
sequently ground ;  in  other  cases  to  have  been  fashioned  almost 
exclusively  by  grinding.  In  some  of  the  axe-hammers  made 
of  compact  quartzite,  the  form  of  the  pebble  from  which  they 
have  been  made  has  evidently  given  the  general  contour, 
in  the  same  manner  as  has  been  observed  on  some  fibrolite 
hatchets,  which  have  been  made  by  sawing  a  flat  pebble  in  two 
longitudinally,  and  then  sharpening  the  end,  or  ends,  the  rest 
of  the  surface  being  left  unaltered  in  form  ;  as  is  also  the  case 
with  some  stone  hatchets,  to  form  which  a  suitable  pebble  has 
been  selected,  and  one  end  ground  to  an  edge. 

Such  is  a  general  review  of  the  more  usual  processes  adopted  in 
the  manufacture  of  stone  implements  in  preliistoric  times,  which  I 
have  thought  it  best  should  precede  the  account  of  the  implements 
themselves.  I  can  hardly  quit  the  subject  witliout  just  mention- 
ing that  here,  as  els(»wherc,  we  find  traces  of  improvement  and 
progress,  both  in  adapting  forms  to  tlic  ends  they  had  to  subserve, 
and  in  the  manner  of  treating  the  stubborn  materials  of  which 
these  implements  were  made.  Such  progress  may  not  have- 
been,  and  probably  was  not,  unifonn,  even  in  any  one  country ; 
and,  indeed,  there  are  breaks  in  the  chronology  of  stone  imple- 
ments which  it  is  hard  to  fill  up ;  but  any  one  comparing,  for 
instance,  the  exquisitely  made  axe-hammers  and  delicately' 
chip[)ed  flint  arrow-heads  of  the  Bronze  Age  with  the  rude 
implements  of  the  I*ulaK)lithic  Period — neatly  chipped  as  some 
of  these  latter  are — cannot  but  perceive  the  advances  that 
had  been  made  in  skill,  and  in  adaptation  of  means  to 
ends.     If,    for  the   sake  of  illustration,    we  divide  the  lapse   of 
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time  embraced  between  these  two   extremes  into   four   Periods, 
it  appears — 

1.  Tliat  in  the  PaloooHthic,  River-gravel,  or  Drift  Period,  imple- 
ments were  fashioned  by  chipping  only,  and  not  ground  or 
polished.  The  material  used  in  Europe  was,  moreover,  as  far  as  at 
present  known,  almost  exclusively  flint. 

2.  That  in  the  Reindeer  or  Cavern  Period  of  Central  France, 
though  grinding  was  not  practised,  except  for  bono  instruments, 
yet  greater  skill  in  flaking  flint  and  in  working  up  flakes  into 
serviceable  tools  was  exhibited.  In  some  places,  as  at  Laugerie- 
haute,  surface-chipping  is  found  on  the  flint  arrow-heads.  Cup- 
shaped  recesses  have  been  worked  in  other  hard  stones  than  flint, 
though  no  other  stones  have  been  used  for  cutting  purposes. 

3.  That  in  the  Neolithic  or  Surface  Stone  Period  of  Western 
Europe  other  materials  besides  flint  were  largely  used  for  the 
manufacture  of  hatchets ;  grinding  at  the  edge  and  on  the 
surface  was  generally  practised ;  and  the  art  of  working  flint  by 
pressure  from  the  edgo  was  probably  known.  The  stone  axes, 
at  least  in  Britain,  were  rarely  peiforated. 

4.  That  in  the  Bronze  Period  such  stone  implements,  with  the 
exception  of  mere  flakes  and  scrapers,  as  remained  in  use,  were, 
as  a  rule,  highly  finished,  many  of  the  axes  being  perforated 
and  of  graceful  form,  and  some  of  the  flint  arrow-heads  evincing 
the  highest  degree  of  manual  skill. 

Having  said  thus  much  on  the  methods  by  which  the  stone 
implements  of  antiquity  were  manufactured,  I  pass  on  to  the  con- 
sideration of  their  difierent  forms,  commencing  with  those  of  the 
Neolithic  Age,  and  with  the  form  which  is  perhaps  the  best  known 
in  all  countries — the  celt. 
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CHAPTER  IIL 

CELTS. 

The  name  of  Celt,  which  has  long  been  given  to  hatchets,  adzes,  or 
chisels  of  stone,  is  so  well  known  and  has  been  so  universally 
employed,  that  though  its  use  has  at  times  led  to  considerable 
misapprehension,  I  have  thought  it  best  to  retain  it.  It  has  been 
fancied  by  some  that  the  name  bore  reference  to  the  Celtic  people, 
by  whom  the  implements  were  supposed  to  have  been  made ; 
and  among  those  who  have  thought  fit  to  adopt  the  modem  fashion 
of  calling  the  Celts  **  Kelts  '*  there  have  been  not  a  few  who  have 
given  the  instruments  the  novel  name  of  '*  kelts "  also.  In  the 
same  manner,  many  French  antiquaries  have  given  the  plural 
form  of  the  word  as  Celtm,  Notwithstanding  this  misappre- 
hension, there  can  be  no  doubt  as  to  the  derivation  of  the  word,  it 
being  no  other  than  the  English  form  of  the  Latin  celtis  or  celtes^ 
a  chisel.  This  word,  however,  is  curiously  enough  an  Surai 
Acyoficvov  in  this  sense,  being  only  foimd  in  the  Vulgate  translation 
of  Job,*  though  it  is  repeated  in  a  forged  inscription  recorded  by 
Gruter  and  Aldus,  t  The  usual  derivation  given  is  d  ccBlandc,  and 
it  is  regarded  as  the  equivalent  of  caelum.  The  first  use  of  the 
term  that  I  have  met  witli,  as  applied  to  antiquities,  is  in  Beger's 
"  Thesaurus  Brandonburgicus,*'  *  IGDG,  where  a  bronze  celt,  adapted 
for  insertion  in  its  haft,  is  described  under  the  name  of  Celtes, 

It  has  been  suggested  that  there  may  originally  have  been 
some  connection  between  the  Latin  celtis  and  the  British  or 
Welsh  cellt,  a  flint  ;  but  this  seems  rather  an  instance  of  fortuitous 
resemblance  than  of  affinity. $i  A  Welsh  triad  says  there  are  three 
hard  things  in  the  world — macn  vellt  (a  flint  stone),  steel,  and  a 
miser's  heart. 

•  Cap.  xix.  V.  24.   It  also  occurs  in  a  quotation  of  the  passage  by  St.  Jerome,  in 
his  Epi&t.  ud  PummHchium.     Si-o  Athenttum^  June  11,  1870. 

t  r.  329,1.  23.  X  Vol.  iii.  p.  418. 

f  Barnes,  **  Notes  on  Ancient  Britain,*'  1858,  p.  16. 
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The  general  form  of  stone  celts  is  well  known,  being  usually 
that  of  more  or  less  flat  blades,  approaching  an  oval  in  section, 
with  the  sides  more  or  less  straight,  and  one  end  broader  and  also 
sharper  than  the  other.  In  length  they  vary  from  about  two 
inches  to  as  much  as  sixteen  inches.  I  do  not,  however,  propose 
entering  at  once  into  any  description  of  the  varieties  in  their  form 
and  character,  but  to  pass  in  review  some  of  the  opinions  that  have 
been  held  concerning  their  nature  and  origin. 

One  of  the  most  imiversal  of  these  is  a  belief,  which  may  almost 
be  described  as  having  been  held  "semper,  ubique  et  ab  omnibus," 
in  their  having  been  thunderbolts. 

"  The  country  folks*  of  the  West  of  England  still  hold  that  the 
*  thunder-axes  *  they  find,  once  fell  from  the  sky.'*  In  Cornwall  t 
they  still  have  medical  virtues  assigned  to  them;  the  water  in 
which  "  a  thimderbolt,"  or  celt,  has  been  boiled  being  a  specific 
for  rheumatism.  In  the  North  of  England,  and  in  parts  of 
Scotland,  they  are  known  as  thimderbolts,+  and,  like  flint  arrow- 
heads, are  supposed  to  have  preservative  virtues,  especially 
against  diseases  of  cattle.  In  Ireland  the  same  superstition 
prevails,  and  I  have  myself  known  an  instance  where  a  stone  celt 
was  lent  among  neighbours  to  place  in  the  troughs  from  which 
cattle  drank,  on  account  of  its  healing  powers. 

In  most  parts  of  France,  §  and  in  the  Channel  Islands,  the  stone 
celt  is  known  by  no  other  name  than  Coin  de  foudre,  or  Pierre 
de  tonnerre;  and  Mr.  F.  C.  Lukisll  gives  an  instance  of  a  flint 
celt  having  been  foimd  near  the  spot  where  a  signal-stafi"  had 
been  struck  by  lightning,  and  which  was  proved  to  have  been  the 
bolt,  by  its  peculiar  smell  when  broken. 

In  Brittany1[  the  stone  celt  is  frequently  thrown  into  the  well 
for  purifying  the  water,  or  for  securing  a  continued  supply ;  and  in 
Savoy  it  is  not  rare  to  find  one  of  these  instruments  rolled  up 
in  the  wool  of  the  sheep,  or  the  hair  of  the  goat,  for  good  luck,  or 
the  prevention  of  the  rot  or  putrid  decay. 

In  Sweden**  they  are  preserved  as  a  protection  against  light- 

•  Tylor,  "  Early  Hiat.  of  Man.,**  2nd  edit.  p.  226,  which  also  see  for  many  of  the 
fiujta  here  quoted.    See  also  Tylor's  "  Prim.  Culture,"  ii.  p.  237,  &c. 

t  Halliwell,  **  Rambles  in  West.  Cornwall,**  1861,  p.  205.    Rev.  CelU,  1870,  p.  6. 

X  Sibbald  mentions  two   perforated  eeraunia  found    in  Scotland.     Prod.  Nat. 
Hist.  Scot.,  ii.  lib.  iv,  p.  49. 

6  Co«/»^e#i?«k/f«,  1864,lix.  p.  713.  Cochet,  "  Seine  Inf.,'*  16.   B.  de  Perthes,  "  Ant. 
Celt  et  Ant^d.,*'  i.  p.  522,  &c. 

I  F.  C.  Lukis,  F.S.A.,  in  Reliquary,  viii.  p.  208.  f  Ibid. 

••  NilMon,  «<  Stone  Age,'*  pp.  199—201. 

E  2 


52  CELTS.  [chap.  III. 

ning,  being  regarded  as  the  stone-bolts  that  have  fallen  during 
thunder-storms. 

In  Norway  they  are  known  as  Tonderkiler,  and  in  Denmark 
the  old  name  for  a  celt  was  Torden-steen.*  The  test  of  their  being 
really  tliunderbolts  was  to  tie  a  thread  round  them,  and  place 
them  on  hot  coals,  when,  if  genuine,  the  thread  was  not  burnt, 
but  nit  her  rendered  moist. 

In  Germany  t  both  celts  and  perforated  stone  axes  are  regarded 
as  thunderbolts  {Donnerkeile,  or  Thorskeik) ;  and,  on  account  of 
their  valuable  properties,  are  sometimes  preserved  in  families  for 
hundreds  of  years.  I  possess  a  specimen  from  North  Germany, 
on  which  is  inscribed  the  dato  1571,  being  probably  the  year  in 
which  it  was  discovered.  The  curious  perforated  axe  or  hammer 
found  early  in  the  last  century,  now  preserved  in  the  Museum  of 
Antiquities  at  Upsiila,+  seems  to  have  been  a  family  treasure  of 
the  same  kind.  It  bears  upon  it,  in  early  Rimes,  an  inscription 
thus  interpreted  by  Professor  Stephens — "  Owns  Oltha  this  Axe." 
Another,  with  four§  Runic  characters  upon  it,  was  foimd  in  Den- 
mark, and  it  has  been  suggested  that  the  letters  upon  it  represent 
the  names  of  Loki,  Thor,  Odin,  and  Belgthor.  ||  The  appearance 
of  the  American  inscribed  axe  from  Pemberton,1I  New  Jersey, 
described  by  my  namesake.  Dr.  J.  C.  Evans,  and  published  by 
Dr.  Daniel  Wilson,  is  not  calculated  to  inspire  confidence  in  its 
authenticitv. 

The  German  belief  is  much  the  same  as  the  Irish.  Stone  celts 
are  held  to  preserve  from  lightning  the  house  in  which  they  are 
kept.  They  perspire  when  a  storm  is  approaching  ;  they  are  good 
for  diseases  of  man  and  beast ;  thev  incTcase  the  milk  of  cows  ; 
they  assist  the  birth  of  children;  and  powder  scraped  from  them  may 
be  taken  with  advantage  for  various  childish  disorders.  It  is  usually 
nine  days  after  their  fall  before  they  are  found  on  the  surface. 

In  Holland,**  in  like  manner,  they  are  knowni  as  (londer-beitchi, 
or  thunder-chisels. 

Among  the  Portuguese  tt  and  in  Brazil  J*  the  name  for  a  stone 
axe-blade  is  rormo,  or  lightning. 

•  Dfujt.   Worminnuui^  p.  74. 

t  IVeuuk^T,  "  Blicke  in  die  Vator1andi«che  Vorzeit,"  i  p.  170. 
I  "Old    Northern   Kuniir  Monuments,"  p.  20.5.     Ant.  Tid**kr.,  18.52-54,  p.  258. 
SjoborpTt  **Samlingar  for  NnnlenH  Fiimalskara,"  iii.  p.  16.3. 

§  Ant.  TidtHkr.,  lH.52-54,  p.  8.     Mim.  df  la  Soc.  den  Aut.  du  Xnrd,  18.50-60,  p.  28. 
H  Arch.  Joum.^  xxv.  p.  117.  U  Preh.  Man,  ii.  p.  185. 

•  ♦   Xoten  and  QurrifM,  2nd  S.,  viii.  p.  92. 
ft  Tylor,  "  I-Jirlv  Fli«t.  of  Man,"  p.  227. 

:  t  Ann.  for  Xord.  OUk.,  1838,  p.  159.  Klemm,  "  C.  G./'  i.  268.  Prinz  Xeuwied,  ii.  35. 
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In  Itjily*  a  similar  belief  in  these  stone  implements  being 
thimderbolts  prevails ;  and  in  Greecet  the  stone  celts  are  known  as 
Afitropelekiay  and  have  long  been  held  in  veneration. 

About  the  year  1081  we  find  the  Byzantine  emperor,  Alexius 
Coinnenu8,+  sending,  among  other  presents,  to  the  Emperor  Henry 
III.  of  Germany,  dorpoTrcXcKw  ScScftcvov  /xcra  ^(pvaaifdov,  an  expression 
which  appears  to  have  puzzled  Ducange  and  Gibbon,  but  which 
probably  means  a  celt  of  meteoric  origin  mounted  in  gold. 

Nor  is  the  belief  in  the  meteoric  and  supernatural  origin  of  celts 
confined  to  Europe.  Throughout  a  great  part  of  Asia  the  same 
name  of  thunderbolts,  or  lightning-stones,  is  applied  to  them. 
Mr.  Tylor§  cites  an  interesting  passage  from  a  Chinese  ency- 
clopaedia of  the  seventeenth  century  respecting  lightning-stones, 
some  of  which  have  the  shape  of  a  hatchet. 

In  Japan  ||  they  are  known  as  thimderbolts,  or  as  the  battle-axe 
of  Tengu,1f  the  Guardian  of  Heaven  ;  and  in  Java**  as  lightning- 
teeth.  The  old  naturalist  Rumph,tt  towards  the  end  of  the  seven- 
teenth century,  met  with  many  such  in  Java  and  Amboyna,  which 
he  says  were  known  as  "  Dondersteenen." 

In  Burmah+J  and  Assam§§  stone  adzes  are  called  lightning- 
stones,  and  are  said  to  be  always  to  be  found  on  the  spot  where  a 
thunderbolt  has  fallen,  provided  it  is  dug  for,  three  years  after- 
wards. When  reduced  to  powder  they  are  an  infallible  specific 
for  ophthalmia.  They  II II  also  render  those  who  carry  them  invul- 
nerable, and  possess  other  valuable  properties. 

Among  the  Malays  lilf  the  same  idea  of  the  celestial  origin  of 
these  stones  prevails ;  while  in  China  they  are  revered  as  relics  of 
long  deceased  ancestors. 

I  am  not  aware  whether  they  are  regarded  as  thunderbolts  in 
India,***  but  there  also  they  are  venerated  as  sacred,  and  placed 
against  the  Mahadeos,  or  adorned  with  red  paint  as  Mahadeo. 


•  Nicolucci,  "  Di  Alcuno  Armi,  &Cm  in  Piotra,'*  1863,  p.  2. 
t  Rev.  Arch.,  xv.  p.  3.)8;  xvi.  p.  145.     FinLiv,  Upoinr.  'Apx"*"^**  P*  ^» 
t  Alexins,  lib.  iii.  p.  93,  et  tef/q.,  quoted  by  Gibbon,  "  Dec.  and  Fall,"  c.  66. 
J  "  Early  Hi«t  of  Mankind,"  p.  211.     Klcmm,  "  Cultur-Geschichte,"  vi.  p.  467. 
II  Tylor,  op.  eit.,  214. 

H  Franks,  Tram.  Preh,  Cong.,  1868,  p.  260. 

•♦  N^ten  and  Qucrienj  2nd  S.,  viii.  p.  92.     Arch.  Jouni.j  xi.  p.  121. 
ft  Arch. fur Anthrop.yiv,  ('orr.lilatt,,\}.A%.  Kumpbius,  "Curi()8.Amboin.,"p.  216. 
XX  J*^^^'  ^^'  Ant.,  N.  8.,  iii.  p.  97. 
§}  Froe.  Ethml.  Soc.,  1870,  p.  Ixii. 

||i|  Proc.  As.  Soc.  Rrng.f  July,  1869.     ''Nature,*'  vol.  ii.  p.  104. 
%%  Morlot,  Aetes  de  la  iSftc.  juras/t.  (TEwuL,  1803.      EmfI,  **  Native  Itaccs  of  the 
Indian  Arehip.,*'  vol.  v.  p.  84.     Von  8iebold. 

♦••  Proe,  Ai.  Soe,  Bengal,  1861,  p.  81.     Do.,  1862,  p.  325. 


54  CELTS.  [chap.  in. 

It  is  the  same  in  Western  Africa.^  Mr.  Bowen,  a  xnissioiiaij, 
states  that  there  also  the  stones,  or  thunderbolts,  which  Saugo,  the 
Thunder  God,  casts  down  from  heaven,  are  preserved  as  sacred 
relics.  In  appearance  they  are  identical  with  the  stone  hatchets 
picked  up  in  the  fields  of  America. 

The  very  remarkable  celt  of  nephrite  (now  in  the  Christy 
collection),  procured  in  Egypt  many  years  ago  by  Colonel  Milner, 
and  exhibited  to  the  Archoeological  Institute  in  1868 1  by  Oeneral 
Lefroy,  F.R.S.,  afibrds  another  instance  of  the  superstitioiis 
attaching  to  these  instruments,  and  has  been  the  subject  of  a  very 
interesting  memoir  by  Mr.  C.  W.  King,+  the  well-known  authority 
on  ancient  gems.  In  this  case  both  faces  of  the  celt  have  been 
engraved  with  Gnostic  inscriptions  in  Greek,  arranged  on  one  fiioe 
in  the  form  of  a  wreath  ;  and  it  was  doubtless  regarded  as  in  itself 
possessed  of  mystic  power  by  some  Greek  of  Alexandria,  where  it 
seems  to  have  been  engraved.  It  is  shown  in  Fig.  11,  here 
reproduced  from  the  Archceological  Journal,  Another  celt,  not 
from  Egypt,  but  from  Greece  proper,  with  three  personages  and 
a  Greek  inscription  engraved  upon  it,  is  mentioned  by  Mortillet.S 

Curiouh-Iy  enough,  the  hatchet  appears  in  ancient  times  to  have 
had  some  sacred  importance  among  the  Greeks.  It  was  from  a 
hatchet  that,  according  to  Plutarch,  II  Jupiter  Labrandeus  received 
that  title  ;  and  M.  de  Longperierll  has  pointed  out  a  passage,  from 
wliich  it  appears  that  Bacchus  was  in  one  instance,  at  all  events, 
worshipped  under  the  form  of  a  hatchet,  or  x-cXcfcvc.  He  has  also 
published  a  Chalda^n  cylinder  on  which  a  priest  is  represented 
as  making  an  offering  to  a  hatchet  placed  upright  on  a  throne, 
and  has  called  attention  to  the  fact  that  the  £g}rptian  hieroglyph 
for  Nouter,  God,  is  simply  the  figure  of  an  axe. 

In  India  the  hammer  was  the  attribute  of  the  god  Indra**  as 
V&grakarti.  A  similar  worship  ap|>cars  to  have  prevailed  in  the 
North.  Saxo  Grammaticus  mentions  that  the  Danish  prince, 
^lagnus  Nilsson,  after  a  successful  expedition  against  the  Goths, 
brought  back  among  his  trophies  some  Thor's  hammers,  "malleos 
joviales,"  of  unusual  weight,  which  had  been  objects  of  veneration 
in  an  island  in  which  he  had  destroyed  a  temple.     In  Brittany 

•  Kor.  T.  J.  Bowen,  "  Gnxn.  and  Diet,  of  Yonilwi  Lancniaf^.'*    "  Smithsonuui 
Contr./'  v<il.  i.  p.  xvi.,  quoted  by  Mr.  E.  B.  Tylor,  Tran*,  Freh.  Cong,^  186S,  p.  14. 
t  Areh,  Journ.,  xxv,  p.  151.  J  ibid.,  p.  103. 

i  MatiTiiiux,  iv.  ]i.  9.  H  QunfMl.  (ira'c.  (cd.  1624),  p.  301. 

t   ('oHitrin  JhUkh.  (TAnth,  tt  d' Areh,  Frih,^  18S7,  pp.  39,  40. 
••  Krustf,  **  N»rroliv.,'*  Sacktrag,  p.  21.    Journ,  jis,  fiec.  Beng.,  v.  p.  34. 
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the  fibres  of  stone  celts  are  io  several  instances  engraved  on  the 
large  stones  of  chambered  tumuli  and  dolmens. 


Fig.  11.— CtU  wlUi.Oiiiirtio  IiuorlpUop.    (lln  upper  llgii™  Ml  itie,  Urn  lo"«r  «n1.TBd-) 

There  are  two*  deductions  which  may  readily  be  drawn  from  the 
facts  just  stated ;  first,  that  in  nearly  all,  if  not  indeed  in  all  parts  of 
•  See  klw  Tflor,  I.e.,  p.  22B. 
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the  globe  whicli  are  now  civilized,  there  was  a  period  when  the  use 
of  stone  implements  prevailed ;  and,  secondly,  that  this  period 
is  so  remote,  that  what  were  then  the  common  implements  of 
every-day  life  have  now  for  centuries  been  regarded  with  super- 
stitious reverence,  or  as  being  in  some  sense  of  celestial  origin, 
and  not  the  work  of  man's  hands. 

Nor  was  such  a  belief  even  in  Europe,  and  in  comparatively 
modem  times,  confined  to  the  uneducated.  On  the  contrar)%  Mercati,* 
physician  to  Clement  VIII.,  at  the  end  of  the  sixteenth  century, 
appears  to  have  been  the  first  to  maintain  that  what  were  regarded 
as  thunderbolts  were  the  anns  of  a  primitive  people  unacquainted 
with  the  use  of  bronze  or  iron  ;  and  in  France,  Mahudel,t  about 
1734,  reproduced  this  view  to  the  Academic  des  Inscriptions.  In 
our  owTi  countrj',  Dr.  Plot,  in  his  ** Historj'  of  Stafibrdshire "  t  (1686), 
also  recognised  their  true  character ;  and,  citing  an  axe  of  stone 
made  of  speckled  flint  ground  to  an  edge,  says  that  either  the 
Britons  or  Romans,  or  both,  made  use  of  such  axes ;  and  adds  that 
**  how  they  might  be  fastened  to  a  helve  may  be  seen  in  the  Museum 
Ashmoleanum,  where  there  are  several  Indian  ones  of  the  like 
kind  fitted  up  in  tlie  same  order  as  when  fonnerly  used."  Dr.  Plot's 
views  were  not,  however,  accepted  by  all  his  countrymen,  for  in  the 
Philosophical  TraiiHactions  of  the  Royal  Society^  we  find  Dr.  Lister 
regarding  unmistakable  stone  weapons  as  having  been  fashioned 
naturallv  and  without  anv  artifice.  Some  of  the  old  German  II 
authors  have  written  long  dissertations  about  these  stone  hatchets 
and  axes  under  the  name  of  Ceraunia\  and  give  representations 
of  various  forms  which  are  known  as  JIallfUfi  /aim incus,  Cuneus  ful* 
minis,  Dcmnerstein,  &c.  Aldrovandus  says  that  these  stones  are 
usually  about  five  inches  long  and  three  wide,  of  a  substance  like 
flint,  wmie  so  liard  that  a  file  will  not  touch  them.  About  the  centre 
of  gravity  of  the  stone  is  usually  a  hole  an  inch  in  diameter,  quite 
round.  They  all  imitate  in  fonn  a  hammer,  a  wedge,  or  an  axe,  or 
some  such  instrument,  with  a  hole  to  receive  a  haft,  so  that  some  think 
them  not  to  Ih»  thunderlK)lts,  but  iron  implements  petrified  by  time, 
liut  many  exphnle  such  an  oinnion,  and  relate  how  such  stones 
have  Ihhm)  found  under  trees  and  houses  struck  by  lightning;   and 

•  •♦Mrtallotliora  Vatiiaim,"  p.  242.    DoRofwi,  "Scoprrtc  PHleoctnol.."  1867,  p.  11. 

t  IliHt.  <t  Mtm.,  xii.  p.  103.  ♦  P.  397.  §  No.  201. 

H  AhlrovaniluH,  ''Muk.  M«t.;*  1648.  p.  607—611.  Cumor,  *M)«  Fig:.  I^pi<l./* 
p.  62  -61.  liiK-thiim,  ♦'Hist,  (iom./'  lib.  ii.  c.  261.  B««lor,  *«Gazophyl.  Ker.  Nat," 
tall.  31.  WormiiiH,  '*  MuH^i'iim,"  lib.  i.  «h».  2,  c.  12,  p.  75.  MoHcardi,  **  Miiml'O,*' 
1672.  p.  14K.     La«hnnind,  •*!)«•  dm.  llihlwhem.,"  p.  23. 
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assert  that  trustworthy  persons  were  present,  and  saw  them  dug 
out,  after  the  lightning  had  struck.  Kentmann  informs  us  how, 
in  the  month  of  May,  1661,  there  was  dug  out  at  Torgau  such  a 
bolt  projected  by  thunder.  It  was  five  inches  long,  and  of  a  stone 
harder  than  basalt,  which  in  some  parts  of  Germany  was  used 
instead  of  anvils.  He  also  relates  how  near  Julich  another  stone 
was  driven  by  thunder  through  an  enormous  oak,  and  was  then 
dug  up.  Aldrovandus  describes  the  philosophical  views  of  the 
formation  of  these  stones  by  an  admixture  of  a  certain  exhalation 
of  thunder  and  lightning  with  metallic  matter,  chiefly  in  dark 
clouds,  which  is  coagulated  by  the  circimifused  moisture  and  con- 
glutinated  into  a  mass  (like  flour  with  water),  and  subsequently 
indurated  bv  heat,  like  a  brick. 

Going  a  little  further  back,  we  find  Marbodnous,*  Bishop  of 
Rennes,  who  died  in  the  year  1123,  and  who  wrote  a  metrical  work 
concerning  gems,  ascribing  the  following  origin  and  virtues  to  the 
CeraunutB : — 

**  Ventonim  rabie  cum  torbidus  sestuat  aer. 
Cum  tonat  horrondum,  cum  fulgurat  igneufi  aether, 
Nubibu8  clisus  ca^lo  cadit  illo  lapillus. 
Cuius  apud  Griiucos  extat  de  fulmino  nomen  : 
Illm  quippo  locin,  quos  constat  fulmine  tactos, 
Iste  lapis  tantum  reperiri  pome  putatur, 
Uude  KipawtoQ  est  GnDco  scrmone  vocatus : 
Nam  quod  nos  fulmen,  Grajci  dixere  Kipavvdv. 
Qui  caste  gerit  hunc  A,  fulmine  non  ferietur, 
Kec  domus  aut  villa},  quibus  affuerit  lapis  ille : 
Rod  neque  navigio  per  flumina  vel  mare  rectus, 
'J'urbine  mer^etur,  nee  fulmine  percutietur : 
Ad  causas  etiam,  vincendaquc  pra^lia  prodc8t, 
Kt  dulces  somnos,  ct  dulcia  somnia  pnustat/' 

It  was  not,  however,  purely  from  the  belief  of  his  own  day  that 
Marbodocus  derived  this  catalogue  of  the  virtues  of  the  Ceraunia), 
but  from  the  pages  of  writers  of  a  much  earlier  date.  Pliny,  t  gi^'ing 
an  account  of  the  precious  stones  known  as  ccrau/n(Py  quotes  an 
earlier  author  still,  Sotacus,  who,  to  use  the  words  of  Philemon 
Holland's  translation,  "  hath  set  downe  two  kinds  more  of  Cerau- 
nia,  to  wit,  the  blacke  and  the  red,  saying  that  they  do  resemble 
halberds  or  axeheads.  And  by  his  sa}nng,  the  blacke,  such  espe- 
cially as  bee  round  withall,  are  endued  with  this  vertuo,  that  by 
the  meanes  of  them,  cities  may  bo  forced,  and  whole  navies  at  sea 
discomfited;  and  these  (forsooth)  bo  called  Betidi,  whereas  the 
long  ones  be  named  properly  Cerauniae."     Pliny  goes  on  to  say 

*  '*  Marbodaii  Galli  CsBnomanensis  de  gemmarum  lapidumqiie  protiosorum  formis,** 
1-c.  (Cologne,  1639),  p.  48. 

t  Hist.  Nat.,  lib.  xxxvii.  c.  9.  For  a  series  of  interesting  Papers  on  T^a  Foudre, 
kc,  dans  1' Antiquity,  see  M.  Henri  Martin  in  the  Jtttv,  Arch.,  vol.  xii.  et  teqq. 
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"  that  there  is  one  more  Cerauma  yet,  but  very  geason*  it  is,  and 
hard  to  be  found,  which  the  Parthian  magicians  set  much  store  by, 
and  they  only  can  find  it,  for  that  it  is  no  where  to  bee  had  than 
in  a  place  which  hath  been  shot  with  a  thimderbolt."  There  is  a 
very  remarkable  passage  in  Suetonius  t  illustrative  of  this  belief 
among  the  Romans.  After  relating  one  prodigy,  which  was 
interpreted  as  significant  of  the  accession  of  Galba  to  the  purple, 
he  adds  that  **  shortly  afterwards  lightning  fell  in  a  lake  in 
Cantabria  and  twelve  axes  were  foimd,  a  by  no  means  ambiguous 
omen  of  Empire."  The  twelve  axes  were  regarded  as  referring  to 
those  of  the  twelve  lictors,  and  were  therefore  portentous;  but 
their  being  found  where  the  lightning  fell  would  seem  to  have 
been  considered  a  natural  occurrence,  except  so  far  as  related  to 
the  number.  It  appears  by  no  means  improbable  that  if  the 
lake  could  be  now  identified,  some  ancient  pile  settlement  might 
be  found  to  have  existed  on  its  shores. 

The  exact  period  when  the  earliest  of  these  authorities,  Sotacns, 
wrote  is  not  known,  but  he  was  among  the  earliest  of  Greek 
authors  who  treated  of  stones,  and  is  cited  by  Apollonius  Dyscolus, 
and  SoHnus,  as  well  as  by  Pliny.  We  cannot  be  far  wrong  in 
assigning  him  to  an  age  two  thousand  years  before  our  time,  and 
yet  at  that  remote  period  the  use  of  these  stone  "  halberds  and  axe- 
heads  "  had  so  long  ceased  in  Greece,  that  when  found  they  were 
regarded  as  of  superb uman  origin,  and  invested  with  magical  vir- 
tues. We  have  already  seen  that  a  flint  arrow-head  was  mounted, 
probably  as  a  charm,  in  an  Etruscan  necklace,  and  we  shall  subse- 
quently see  that  superstitions,  ahnost  similar  to  those  relating  to 
celts,  have  been  attached  to  stone  arrow-heads  in  various  countries. 

To  return  from  the  superstitious  veneration  attaching  to  them, 
to  the  objects  themselves.  The  materials^  of  which  celts  in  Great 
Britain  are  usually  formed  are  flint,  chert,  clay-slate,  porphyry, 
quartzite,  felstone,  serpentine,  and  various  kinds  of  greenstone 
and  of  metamorphic  rocks,  il.  A.  D:imour,§  in  his  **  Essays  on 
the  Composition  of  Stone  Hatchets,  Ancient  and  Modem,"  gives 
the  following  list  of  materials :  quartz,  agate,  flint,  jasper,  obsidian, 
fibrolite,  jade,  jadeite,  chloromelanite,  amphibolite,  aphanite,  di- 

•  Oeoiwn  —  scarce.  "Scant  and  geason/*  Harn(K)n*8  "England." — Halliwell, 
Diet,  of  Archaic  Wordi^  B.  v. 

t  "  See  multo  po«t  in  Cantabriii?  lacum  fulmon  docidit,  reportirque  sunt  duodecim 
secures,  baud  ambiguum  summi  imperii  signum." — Galba,  viii.  c.  4. 

t  See  Arch.  Auoc.  Journ.^  iii.  p.  127,  and  Wilde's  Cat.  Mut.  R.  I.  A.,  p.  72. 

]  C9mpt49  Rendu*  d«  FAc,  tUs,  Set.,  1S66,  Ixi.  pp.  313,  367  ;  1S66,  bdii.  p.  1038. 
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orite,  saussuiite,  and  staiirotide ;   but  even  to  these  many  other 
varieties  of  rock  might  be  added. 

The  material  most  commonly  in  use  in  the  southern  and  eastern 
parts  of  Britain  was  flint  derived  from  the  chalk ;  in  the  north  and 
west,  on  the  contrary,  owing  to  the  scarcity  of  flint,  different  hard 
metamorphic  and  eruptive  rocks  were  more  frequently  employed, 
not  on  account  of  any  superior  qualities,  but  simply  from  being  more 
accessible.  So  far  as  general  character  is  concerned,  stone  celts 
or  hatchets  may  be  divided  into  three  classes,  which  I  propose  to 
treat  separately,  as  follows  : — 

1.  Those  merely  chipped  out  in  a  more  or  less  careful  manner, 
and  not  ground  or  polished ; 

2.  Those  which,  after  being  fashioned  by  chipping,  have  been 
ground  or  polished  at  the  edge  only ;  and 

3.  Those  which  are  more  or  less  ground  or  polished,  not  only  at 
the  edge,  but  over  the  whole  surface. 

In  describing  them  I  propose  to  term  the  end  opposite  to  the 
cutting  edge  the  butt-end ;  the  two  principal  surfaces,  which  are 
usually  convex,  I  shall  speak  of  as  the  faces.  These  are  either 
bounded  by,  or  merge  in,  what  I  shall  call  the  sides,  which  are 
usually  sharp,  flat,  or  rounded.  In  the  figures  the  celts  are  all 
engraved  on  the  scale  of  half  an  inch  to  the  inch,  or  half  linear 
measure,  and  are  presented  in  front  and  side  view,  with  a  section 
beneath. 


CHAPTER  IV. 

CHIPPED   OR   ROrGII-HE\N^'    CELTS. 

Celts  which  have  been  merely  chipped  into  form,  and  left  un- 
ground,  even  at  the  edge,  are  of  frequent  occurrence  in  England, 
especially  in  those  counties  where  flint  naturally  abounds.  They 
are  not,  however,  nearly  so  abundant  in  collections  of  antiquities 
as  those  which  have  been  ground  either  wholly  or  in  part ;  and 
this,  no  doubt,  arises  from  the  fact  that  many  of  them  are  so 
rudely  chipped  out,  that  it  requires  a  practised  eye  to  recognise 
them,  when  associated,  as  they  usually  are,  with  numerous  other 
flints  of  natural  and  accidental  forms.  No  doubt  many  of  these 
chipped  celts,  especially  where,  from  the  numbers  discovered, 
there  appears  to  have  been  a  manufactory  on  the  spot,  were 
intended  to  be  eventually  ground ;  but  tliere  are  some  which  are 
roughly  chipped,  and  which  may  possibly  have  been  used  as 
agricultural  inipkiments  without  further  preparation ;  and  others, 
the  edges  of  which  are  so  minutely  and  symmetrically  chipped, 
that  they  appear  to  be  adapted  for  use  as  hatchets  or  cutting  tools 
without  requiring  to  be  furtlier  shai'pened  by  grinding.  There 
are  others  again,  as  already  menticmed  at  page  29,  the  edges  of 
wliich  liave  been  i)roduccHl  by  the  intersection  of  two  facets  only, 
and  are  yet  so  symmetrical  and  sharp,  that  whetting  their  edge  on 
a  grindstone  would  be  superfluous. 

Of  this  character  I  possess  several  specimens  from  the  neighbourhood 
of  MildenhalK  Suflblk,  of  which  one  is  engraved  in  Fig.  12.  As  will  be 
observed,  the  edge  is  nearly  semicircular,  but  it  is  nevertbeless  formed 
merely  by  the  intersection  of  two  facets,  each  resulting  from  a  single 
chip  or  flake  of  flint  having  been  removed.  I  have  in  my  collection 
anotlier  hatcbet  from  tbe  same  place,  which  is  so  curiously  similar  to 
tliis  in  all  respects,  tbat  it  was  probably  made  by  the  same  hand.  1  am 
not,  bowever,  aware  whether  tbe  two  were  found  together. 

Tbere  is  in  these  implements  a  peculiar  curvature  on  one  face,  as 
shown  in  tbe  side  view,  which,  I  think,  must  be  connected  with  the 
method  by  which  they  were  attached  to  their  handles.  From  the  form, 
it  Bcems  probable  that  they  were  mounted  as  adzes,  with  the  edge 
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transversely  to  the  line  of  the  handle,  and  not  as  area.  I  have  a  more 
ronghly  chipped  specimen  of  the  same  type,  found  near  Wanlud's  Bank, 
Lulon,  Beds,  by  Mr.  W.  Whitaker,  F.G.S.,  in  which  the  same  curvature 
of  one  of  the  faces  is  observable.  It  is  not  so  conspicuous  in  a  larger 
implement  of  the  same  class,  also  from  Mildenhall  (Fig.  18),  but  this 
liltewise  is  slightly  curved  longitudinally.  In  the  Christy  Collection  is 
another,  found  at  Burwell,  Cambridgeshire,  of  the  same  type,  6|  inches 
long  and  2  inches  broad,  rather  more  convex  on  one  face  Uian  the  other, 


Fig.  12.— NouMlldmluilt.       j 

and  slightly  curved  in  the  direction  of  the  length.  It  is  rounded  at  the 
butt,  but  nearly  square  at  the  cutting  edge,  which  is  formed  by  the 
junction  of  two  facets,  from  which  Sakes  have  been  struck  off.  I  have 
seen  others  of  the  same  character  from  near  iLe  Bartlow  Hills,  Cambs., 
and  from  Sussex.  Others,  from  4}  tu  G  inches  in  length,  from  Burwell, 
Wicken,  and  Bottisham  Fens,  are  preserved  in  the  Museum  of  the  Cam- 
bridge Antiquarian  Society,  and  in  my  own  collection.  The  Rev.  W. 
Greenwoll,  F.H.A.,  has  a  specimen  7^  inches  long,  from  Burnt  Fen. 
I  have  also  a  French  implement  of  this  kind  from  the  neighbourhood 
of  Abbeville. 

Implements  with  the  pecoliar  edge,  of  the  same  chsracter,  are  found 
in  Denmark.  Indeed,  the  edges  of  the  common  form  of  Kjiikken-miidding 
axes*  ore- usually  produced  in  the  same  manner,  by  the  intersection  of 
two  facets,  each  formed  by  a  single  blow,  though  the  resulting  edge  is 
generally  neaily  straight. 

Closely  approaching  this  Danish  form  is  that  of  a  celt  of  brown  flint, 

iii.  1  to  3.     i'sl.  Dantkf  yidiHtk.  StUiabi  Furhand.,   1661, 


Fig.  14.-  Xesr  ThetfonL 
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shown  in  Fig.  14,  and  found  near  Thetford  by  Mr.  J.  W.  Flower,  F.G.S., 
with  one  face  nearly  flat,  and  the  edge 
formed  by  a  single  trauBveree  facet.  The 
implementa,  however,  of  this  type,  with  tha 
chiaol  ndgc,  are  rarely  met  with  in  this 
country ;  and,  generally  speaking,  axes 
similar  to  those  which  occur  in  snch  nom- 
bers  in  the  Danish  Kjokken-moddings  and 
Coast-finds  are  of  very  rare  occurrence 
elsewhere.  I  have,  however,  a  small  nearly 
triangular  hatchet  of  the  Danish  type,  and 
with  the  sides  bruised  in  the  same  manner 
(probably  with  a  view  of  preventing  their 
cutting  the  ligaments  by  which  the  instra- 
ments  were  attached  to  their  handles,  or 
possibly  to  prevent  their  cutting  the  hand 
when  held),  which  I  found  in  Uie  circnittr 
encampment  known  as  Maiden  Bower,  near 
Dunstable,  where  also  I  have  discovered 
many  other  antiquities  in  stone. 

Hatchets  of  this  typo  have  also  been 
found  in  the  neighbonrhood  of  Pontlevoy  (Loir  et  Cher)  by  the  Abbe 
ISonrgeois ;  and  I  have  likewise  specimens  from  the  neighbourhood  of 
Pressigny-le- Grand  and  of  Cha  telle  mult.  It  would  therefore  appear  that 
this  form  of  implement  is  not  confined  to  maritime  districts,  and  that 
it  can  hardly  be  regarded  as  merely  a  weight  for  a  fishing-line,*  as  has 
been  Bnggeated  by  Professor  Steenstrup.t 

A  few  of  the  large  Polynesian  adzes  of  basalt  have  Iheir  edges  pro- 
duced by  a  similar  method  of  chippiog,  and  are  left  unground. 

Another  and  more,  common  form  of  roughly  chipped  celt  is  that  of 
which  an  example  is  given  in  Fig.  Ifi,  from  my  own  collection.  It  was 
found  at  Oving,  near  Chichester,  and  was  given  me  by  Mr,  W,  Boyd 
Dawkins,  F.R.t).  The  edge,  in  this  instance,  is  formed  in  the  same 
manner,  by  the  intersection  of  two  facets,  but  the  section  is  nearly 
triangular.  If  attached  to  a  handle,  it  was  probably  after  the  manner  of 
an  adze  rather  than  of  an,  axe.  I  have  a  smaller  specimen  of  the  same 
type,  and  another,  flatter  and  more  neatly  chipped,  7J  inches  long,  from 
the  Cambridge  Fens. 

I  have  seen  implements  of  much  the  same  form  which  have  been 
found  at  Bcmcrton,  near  Salisbury  (filackmore  JMuseum) ;  at  St.  Mary 
Bourne,  Andover;  atSantonDownbam,  near  Thetford;  at  Little  Dunham, 
Norfolk ;  near  Ware  ;  and  near  Canterbury  ;  hut  the  edge  is  sometimes 
formed  by  several  chipH,  in  the  same  manner  as  the  sides,  and  not 
merely  by  the  junction  of  two  planes  of  fracture. 

There  are  alxo  smaller  rough  celts  with  the  subtriangular  nection,  of 
which  I  have  a  good  example,  JJ  inches  long,  found  by  Mr.  W.  ^V'hitaker, 
F.G.S..  near  Maiden  Castle.  Dorsethbiro.     It  is  curiously  similar  to  one 
that  I  found  near  Store  Lyngby,  in  Denmark. 
The  same  form  occurs  in  France. 
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Other  roughly  chipped  implements  are  to  be  found  in  various 
parts  of  Britain,  lying  scattered  over  the  fields,  some  of  them  so 
rude  that  it  is  difficult  to  say 
whether  it  is  preferable  to 
regard  them  as  ilintschipped 
into  form  to  serve  some  tem- 
porary purpose;  as  wasters 
or  refuse  pieces,  thrown  away 
as  useless  by  those  who  were 
trying  to  manufacture  stone 
implementswhich  were  even- 
tually destined  to  be  ground ; 
or  S8  the  rude  implements 
r^  the  merest  savage  Cer 
tainly  some  of  the  stone 
hatchets  of  the  Australian 
natives  are  quite  as  rude 
or  ruder,  and  yet  we  find 
them  carefully  provided  with 
handles.  In  my  own  neigh 
bourhood,  in  Hertfordshire 
I  have  myself  picked  up 
several  such  implements 
and  they  have  been  found  in 
considerable  numbers  in  the 
neighbourhood  of  Ickling* 
ham  in  Suffolk,  near  An- 
dover,  and  in  other  places. 
Were  proper  search   made  Kg- lo.— oying,  neiirciuciic«tar.        f 

for  them,  there  are  probably  not  many  districts  where  it  would  be 
fruitless.  In  Ireland  tbej  appear  to  be  rare;  but  numerous 
roughly  shaped  implements  of  this  class  have  been  found  in 
Poitou  and  in  other  parts  of  France.  They  are  also  met  with  in 
Denmark. 

As  has  already  been  suggested,  it  is  by  no  means  improbable 
that  some  of  these  ruder  unpolished  implements  were  employed  in 
agriculture,  Uke  the  so-called  shovels  and  hoes  of  flint  of  North 
America,  described  by  Professor  Hau.  I  have  a  flat  celt-like 
implement  about  six  and  a  half  inches  long  and  three  inches  broad, 
found  in  Cayuga  County,  New  York,  which,  though  unground,  has 
its  brood  end  beautifully  polished  on  both  faces,  apparently  by 
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friction  of  the  Bilty  soil  in  wliicli  it  has  been  used  as  a  hoe.  It  u, 
us  Professor  Ruu  has  pointed  out  in  other  cases,  slightly  striated 
in  the  direction  in  which  the  implement  penetrated  the  ground.* 

The  implement  represented  in  Fig.  16,  rude  as  it  is,  is  more  sym- 
metrical and  more  carefully  chipped  than  majiy  of  this  class.  I  found 
il,  with  several  other  worked  flints, 
on  the  snr&co  of  the  soil  in  a  field 
between  Newhaven  and  Telscombe, 
SuHsex.  At  the  place  where  I  dis- 
covered it,  had  formerly  stood  a 
barrow,  one  of  a  group  of  four, 
the  positions  of  which  are  shown 
ou  the  Ordnance  Map,  though  they 
are  now  all  levelled  to  the  gronnd. 
It  is  of  course  possible  that  sncb 
an  implement  may  have  been  merely 
blocked  out,  witli  the  intention  of 
ficisLing  it  by  subsequent  chipping 
Bud  grinding,  and  that  it  was  not 
intended  for  use  in  its  present  con- 
dition. Orit  may  possiblyhavebeen 
depohited  in  the  tumulus  as  a  votive 
oflering,  or  in  comphance  with  some 
ancient  custom,  ae  suggested  hore- 
afUr.  (See  p.  254.)  It  will  be 
observed  that  the  original  crust  of 
the  block  of  flint  from  which  it  was 
fashioned  is  left  at  the  butt-end. 
A  somewhat  similar  specimen,  from 
the  neighbourhood  of  Hastings,  is 
ii«.  16.— -Sear .  cuiiuv.n.  ,  figured  in  the  Sussex  Arclueological 
Collections ;  t  and  I  have  one  from  the  Thames  at  ISattersea,  and  others 
from  Sufl'olk  and  from  the  Cambridge  Kciis.  Mr.  Prestwich,  F.R.S., 
has  found  one  of  tlic  i^arae  character  at  Khorehani,  near  Sevenoaks, 
and  Mr.  J.  F.  Lucas  has  another,  ■!  inches  long,  from  Arbor  Low, 
Derbyshire. 

Fig.  17  hhows  an  implement  found  by  my  eldest  son  at  the  foot  of 
the  i)owns  near  Dunstable.  It  has  been  chipped  from  apiece  of  tabular 
flint,  and  can  hardly  have  been  intended  for  grinding  or  pohshing.  It  is 
more  than  usually  oval  in  form,  and  in  general  character  approaches 
very  closely  to  the  ovate  implements  from  the  river- grave  Is.  From  the 
manner  in  which  it  is  fashioned,  and  from  its  being  found  in  company 
with  worked  tlints,  unquestionably  belonging  to  the  Surface  Period,  I 
regard  it,  however,  as  of  Neolithic  and  not  of  Faltcolithic  age.  Another 
implement  of  much  tbo  same  form,  found  near  Grime's  Graves,  in  Nor- 
folk,; has  been  figured  by  the  Kev.  W.  Oreenwell,  F.S.A.     Olhore  wore 

•   Smilkmni«H  R,porl,im.^.Z'i^;   !SfiS.p.40l.      ■' Flint  Chipp,"  H-^. 
I  Juim.  Elk.  See.,  K.  t;.,  U.  pL  xiviii.  T. 
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found    at    Cissbary,    9asBes.*     Mr.    C.    Monkman    poeseBses    another, 
5)    inches   long,    and    rather  narrower   in   its   proportione,   found    at 
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Bempton,  Yorkshire.     I  have  some  implements  of  mnch  the  same  shape, 
tbongh  larger,  from  some  of  the 
ancient  fiint-implement  manufac- 
tories of  Belgium. 

The  next  specimen  (Fig.  18) 
which  I  have  engraved  ia  from 
Burvell  Fen,  Cambridge,  and 
is  in  my  own  collection.  It 
is  of  bietiutiful  workmanship, 
most  skilfully  and  symmetrically 
chipped,  and  thinner  than  is 
nsQd  with  implements  of  this 
class.  The  edge  is  perfectly 
regular,  and  has  been  formed  by 
delicate  secondary  chipping.  So 
sharp  is  it,  that  I  should  almost 
doubt  its  ever  having  been  in- 
tended for  grinding  or  polishing. 
That  a  sufficient  edge  for  cutting 
purposes  could  be  obtained  by  W^i-'^ 
careful  chipping  without  grinding,  ui 
seems  to  be  evinced  by  the  feet  t^ 
that  some  stone  celts,  the  whole 
body  of  which  has  been  polished, 
are  found  with  the  edge  merely 
chipped  and  not  ground.  No 
doubt,  when  these  blades  were 
new,  they  were  polished  all  over ; 
but  as  the  edge  became  broken  f«  la-BunreU  Fen         i 

away  by  wear,  it  would  appear  as  if  the  owners  had  contented  them- 
•  JrcA.,  iliL  pL  viii  10,  U 
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selves  with  chipping  out  a  fresh  edge,  without  taking  the  traable  of 
grinding  it.  Still  it  must  he  honie  in  mind  that  a  vast  amoiuit  of 
labour  in  grinding  was  saved  by  the  implement  being  brought  as  nearly 
to  the  required  Rbapo  as  possible  by  chipping  only,  so  that  the  circam- 
stnnce  of  polished  celts  having  nngronnd  edges  may  be  due  to  merely 

Those  neatly  chipped  flint  celts  are  found  also  in  Ireland.  I  have 
one  of  the  same  section  as  Fig.  18,  but  longer  and  narrower,  being  7 
inches  long,  2  inches  broad  at  edge,  and  1^  inches  at  butt.  It  was 
found  in  Ulster. 

I  have  also  specimens  from  Poitou. 

They  are  of  occasional  but  rare  occurrence  with  this  section  in 
Denmark. 

A  neatly  chipped  flint  hstchet  of  small  size  and  remarkably  square  at 
the  edge  is  shown  in  Fig.  10.     It  was  found  at  Mildenhall,  Suffolk,  and 
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is  ID  the  collection  of  the  Rev.  \V.  Greenwcll,  F.S.,\.  There  arc  traces 
of  grinding  on  some  portions  of  the  fuceH.  In  the  siime  collection  ih 
another  hatchet  of  (he  same  chnracter  from  Gaulon  Wold,  Yorkshire, 
the  edge  of  which  is  ground.  I  have  an  un^-round  example  of  this 
typo  from  Iiakenheatli. 

Xlie  original  of  Fig.  20  is  in  the  Museum  of  the  Cambridge  Anti- 
quarian S<icicty,  and  was  found  in  Bollishara  Feu.  In  neatness  of 
workmaniihip  il  much  resenihics  Fig.  Ifi ;  but  It  is  slightly  curved 
longiiuilinaily,  ahd  haw  the  inner  face  more  ridged  than  the  outer,  ll 
was  proimbly  intended  to  be  mounted  as  an  ad/c. 

I  have  a  beautiful  implement  of  the  same  prnernl  form,  but  nearly 
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flat  on  one  face,  found 
a  large  flake. 

The  hatchet  oogravcd  as  Fig.  21 
haa  been  kindly  brought  under  my 
notice  by  Mr.  Albert  Way,  F.8.A. 
It  was  found  in  plouglung  near 
iSoumemouth,  and  is  in  the  poBses- 
sion  of  the  Hev.  J.  H.  Auateu.  Its 
principal  poculiHrity  is  the  inward 
curvature  of  the  sidee,  rendering  it 
somewhat  narrower  in  the  middle 
than  at  either  end.  Its  greatest 
expansion  is,  however,  at  what 
appears  to  have  been  intended  for 
the  cutting  edge,  so  that  at  this 
end  its  outline  much  resembles  that 
of  one  of  the  Scandinavian  forms. 
The  sides,  however,  instead  of  being 
square,  are  sharp.  The  specimen 
from  Burwell  Fen,  Fig.  36,  eshibits 
nearly  the  same  form,  but  has  the 
edge  ground.  A  thinner  specimen, 
also  from  Burwell  Fen,  and  in  the 
Museum  of  the  Cambridge  Anti- 
quarian Society,  is  nnground.  It 
is  5i  inches  long,  2ft  inches  broad 
at  one  end  and  1  ^  inches  at  the 
other,  but  only  It  inches  broad  to- 
wards the  middle  of  the  blade.  Mr. 
T.  Layton,  F.H.A.,  possesses  a  celt 
found  in  the  Thames,  and  present- 
ing thia  pecnliurity  in  a  Ktiil  more 
exaggemtod  manner.  It  is  G} 
inches  long,  2j  inches  broad  at  one 
end  and  2\  inches  at  the  other,  but 
only  1  i  inches  in  width  at  the  middle 
of  the  blade. 

A  remarkably  elegant  specimen 
of  the  same  character  is  shown 
in  Fig.  22.  It  was  found  on  the 
surface  at  Thetford  Warren,  Suf- 
folk, and  is  in  the  collection  of 
Mr.  J.  W.  Flower,  F.G.S.  It  is 
of  grey  flint,  and  has  been  formed 
from  a  large  flake,  a  considerable 
portion  of  the  flat  face  of  which 
has  been  leA  untouched  by  the 
subsequent  working.  All  along  the 
sides,  however,  as  well  as  at  the 
ends,  it  has  been  chipped  on  both 
faces  to  a  symmotrical  form.    The 

F   2 


Burwell  Fen.     It  has  been  manufactured  from 
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outer  Rurfiice  of  Ibe  origiutil  flake  hns  almost  e 
the  proceHR  of  maDufacturiag  the  adze,  for  sue 
rather  than  an  kkq.     The  form  I 
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itirely  disappeared  during 
I  it  appears  to  have  been 
of  the  tool  having  been 


copied  from  one  in  metal,  and  ta  very  like  that  of  the  flat  bronze  celts. 
It  may  belong  to  the  transitional  period,  when  bronze  was  coming  into 
still  too  scarce  to  have  superseded  flint. 

The  commonest  form  of  the 
symmetrically  chipped  but  nn* 
grouud  celtH  is  that  shown  in 
tig  23  The  particular  speci- 
men engraved  la  in  my  own  col- 
lection and  hke  so  many  other 
antiquities  of  this  class,  came 
from  the  Pen  district,  having 
been  found  m  Reach  Fen  in  1852. 
It  IB  equally  convex  on  both 
faces  and  from  its  close  resem- 
blance in  form  to  so  many  of 
the  polished  celts,  it  was  pro- 
bably destined  for  grinding.  I 
ha\e  another  of  the  same  form, 
Gi  inches  long  from  the  neigh- 
bourhood of  Ihotford. 

A  magnificent  specimen  of  this 
class  butwider  in  proportion  toita 
length  is  preserved  in  the  Christy 
Collection  It  is  8^  inches  long, 
■i  imhes  in  extreme  width,  and 
about  1}  in(.hes  thick,  most  sym- 
metricall}  chipped  oat,  but  rather 
more  con\ex  on  one  face  than 
the  other  It  was  found  near 
Mildcnball 

I  hate  others  G^  and  5^  inches 
!o  ^  of  the  B  imt  wide  form,  and 
delicately  chipped  all  round  from  BurudJ  Ftn  Mr  James  Carter,  of 
Cambrid(,e  bus  one  ot  the  mrrowir  kind  0  inihi,8  long  and  S|  inches 
broad  found  at  Hliiul  s  Hill  near  Withani  Lssex  ILe  same  form, 
with  numerous  niodificationw  w  is  found  in  tbi,  i  its  at  Cissbury,"  which 
will  shortly  be  discnbed 

One  of  the  most  remarkable  disco^encs  of  celts  of  this  character  is 
that  of  whiih  I  ha\e  seen  a  MS  memorandum  in  the  hands  of  Mrs. 
Dickinson  f  of  Hurstpicrpoint  Sussex  who  htrself  has  four  of  the  imple- 
monts  Acciirding  to  this  account  a  man  digging  flints  on  Clayton  Hill. 
(ID  the  South  Downs,  Sussex, in  180B,  found  near  the  windmill,  just  beneath 
the  sod,  and  lying  side  by  side,  eight  celts  of  grey  flint,  chipped  into 
form,  and  not  ground.  One  of  these  was  as  much  as  IS  inches  long. 
Those  in  Mrs.  Dickiiison's  collection  are— (1)  11|  long  by  Bj  broad  and 
*2il  thick,  Ci)  11,1  bySlby  U,(3|7j  by  SJ  by  2J,  and  (1)  «i  by  8  by  IJ. 

■    .I.M..  iliL.  pi.  viii,  17. 

t  See  hLw  ChicbGnter  voL  of  Arch.  Inil.,  p.  61. 
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Others,  6^  and  7}  inches  long,  fouud  at  Bolmer,  near  Falmor,  and  on 
tho  South  Downs,  are  in  the  Lewes  Muaoum.  I 
have  seen  a  large  celt  of  this  eectioD,  but  with  flatter 
edpfi  and  slraighter  sides,  which  was  fouod  in  peat 
at  Ihateham,  near  Newbury,  Berks.  It  was  8  inches 
long  and  2j  broad.  Of  the  same  class  is  a  celt 
found  near  Norwich,  engraved  in  tbe  Geologist.* 

1  have  seen  several  other  specimens  from  Norfolk, 
ne  well  as  from  Wilts,  Cambridgeshire,  Dorsetshire, 
and  other  counties.  Some  specimens  from  the 
neighbourhood  of  Grime's  Graves,  Norfolk,  have 
been  figured. +  Flint  celts  of  tbia  class  are  occa- 
fiionally  found  in  Yorkshire,  but  the  edge  is  usually 
less  round  in  outline  than  Fig.  28.  In  some  cases 
it  is  straight,  like  Fig.  10.  Some  of  those  from 
Yorkshire  are  extremely  small,  as  will  be  seen  by 
t'ig.  24,  from  Scamridge,  in  the  North  Riding.     I  have  other  specimens, 

2  and  2i  inches  long  and  about 
li  inches  broad,  from  the  York- 
shire Wolds.  1  have  also  one 
of  tbe  ordinary  form  from 
Lough  Neagb,  Ireland  ;  but  it 
has  been  slightly  ground  near 
the  edge. 

Though  rare  in  Ireland,  flint 
celts  of  this  form  and  character 
are  of  common  occurrence  in 
France  I  and  Belgium.  Many 
Kuch  have  been  found  at  Spi- 
ennes,  near  Mons,  where  there 
appears  to  have  been  a  manu- 
factory, as  already  mentioned ; 
and  I  have  specimens  from 
Amiens,  from  various  parts  of 
Poiton,  and  from  the  Seine  at 
Paris.  A  broad,  thin  instru- 
ment of  this  class,  made  of 
Silurian  schist,  and  found  in  tbe 
dolmen  of  Bernac,  Charentc,^ 
u  engraved  by  De  Rochebrune. 

Tbey  occur  also  in  Denmark 
and  Sweden  in  considerable 
u  umbers. 

A  slightly  different  and  nar- 
rower form  of  implement  is 
shown  in  Fig.  25,  which  first 
appeared  in  the  Arefiffohiiind 
Joanial,  vol.  ix.  p.  871-     The 
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original  is  of  yellow  flint,  and  was  found  in  the  Forest  of  Bere,  EEamp- 
bhire. 

Many  of  the  other  forms  of  polished  celts  occur  in  the  unground  con- 
dition, of  the  same  form,  for  instance,  as  Fig.  85 ;  but  it  is  needless  to 
multiply  illustrations  of  this  class  of  implement.  I  must,  however,  men- 
tion a  very  remarkable  instrument  of  this  character  in  the  collection  of 
the  liev.  W.  Greemvell,  F.S.A.  It  is  of  flint,  6i  inches  long,  1 J  inches 
wide  at  the  edge,  and  1^  at  tbe  butt,  and  in  outline  closely  resembling 
Fig.  85.  It  is,  however,  much  curved  longitudinally,  the  curve  being 
more  rapid  towards  ^he  butt-end,  which  is  also  somewhat  thickened. 
The  chord  of  the  rather  irregular  arc  thus  produced  is  i  an  inch.  Such 
a  tool  can  only  have  been  mounted  as  an  adze  or  hoe,  with  the  concave 
face  towards  the  helve.     It  was  found  at  Kenny  Hill,  Mildenhall. 

I  have  already  spoken  of  the  method  in  which  these  and  other 
allied  forms  of  stone  implements  were  manufactured ;  but,  before 
quitting  the  subject  of  chipped  or  rough-hewn  celts,  I  must 
devote  a  little  space  to  the  interesting  discovery  made  by  Colonel 
A.  Lane  Fox,  F.S.A. ,  of  what  would  appear  to  have  been  the  site 
of  an  ancient  manufactory  of  flint  implements,  among  which  celts 
predominated,  within  the  entrenchment  known  as  Cissburj^  near 
Worthing,  where  Colonel  Ayre,  R.A.,*  found,  some  years  ago,  a 
very  perfect  flint  celt. 

Colonel  A.  Lane  Fox  has  given  a  detailed  account  of  his  dis- 
coveries in  the  Arvh(rohgia^\  from  which  most  of  the  following 
particulars  are  abstracted.  Tlie  Rev.  W.  Greenwell,  F.S.A.,  also 
assisted  at  a  part  of  the  exploration,  and  some  of  my  illustrations 
are  taken  from  specimens  in  his  collection.  The  earthwork,  of 
irregularly  oval  form,  surrounds  the  summit  of  a  chalk  hill,  near 
Worthing,  in  Sussex,  on  the  western  slope  of  which,  within  the 
rampart,  are  some  iifty  funnel-  or  cup-shaped  depressions,  some  of 
small  size,  but  others  about  seventy  feet  in  diameter  and  twelve 
fiH?t  in  depth.  Thirty  of  these  were  opened,  and  were  found  to 
contain,  amongst  the  rubble  with  which  they  were  partially  filled, 
well-chipped  celts  and  ruder  implements ;  quantities  of  splinters 
and  minute  chippings  of  flint ;  flakes,  some  worked  on  one  or  both 
faces ;  some  few  lK>ring  tools  and  scrapers ;  and  many  stones  that 
had  l)een  used  as  hanmiers.  Most  of  the  flints  had  become  quite 
white  on  the  surface,  as  is  often  the  case  when  thev  rest  in  a 
jK)r()us  soil.  Parts  of  antlers  of  red  deer,  remains  of  horse,  goat, 
boar,  and  ox  (Bon  loiujifrous)^  oyster,  and  a  few  other  marine  shells 
and  siuiil  shells,  as  well  as  fragments  of  charcoal  and  rude  pottery, 
were  also  found.     There  can,  indeed,  be  but  little  doubt  that  the 

•  Su88.  Anh.  Coll.,  ii.  p.  268.  f  xlii.  p.  63. 
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pits  resemble  in  character  those  at  Grime's  Graves,  near  Brandon, 
and  at  Spiennes,  near  Mons,  in  Belgium,  which  I  have  already 
described,  and  that  they  were  sunk  for  the  purpose  of  procuring 
flint,  to  be  chipped  into  the  form  of  implements  upon  the  spot. 
It  does  not  appear  that  the  few  portions  of  antler  which  were 
found  had  been  used,  as  in  the  other  cases,  for  picks  for  digging 
in  the  chalk;  but  possibly  some  of  the  roughly  chipped  flints, 
adapted  for  being  held  in  the  hand,*  and  not  unlike  in  form  to 
the  chopper-like  flints  from  the  far  older  deposit  in  the  cave  of 
I^e  Moustier,  Dordogne,t  may  have  been  thus  used,  or  as  wedges 
to  split  the  chalk.  This  is  by  no  means  inconsistent  with  their 
having  been  originally  flints  partially  trimmed  into  shape,  in  order 
to  be  made  into  celts,  and  used  for  a  secondary  purpose  when  it 
was  found  that  they  were  not  adapted  for  what  they  were  at  first 
intended.  In  chipping  them  out,  the  part  of  the  nodule  best 
suited  for  being  held  in  the  hand  would  be  thus  grasped,  and  the 
opposite  edge  be  trimmed  by  the  hammer,  and  in  this  manner 
the  semblance  of  a  chopper  would  be  produced  in  what  was 
merely  an  inchoate  celt.  I  have  found  flints  on  the  Sussex  Downs 
with  one  side  trimmed  in  much  the  same  manner  as  the  Cissbury 
specimens,  but  which,  from  their  form,  can  hardly  have  been 
intended  for  "  choppers." 

Looking  at  a  series  of  the  worked  flints  from  Cissbury,  exclusive 
of  flakes  and  mere  rough  blocks,  the  general  facies  is  such  as  shows 
that  the  ordinary  forms  of  celts,  or  hatchets,  were  those  at  which, 
in  the  main,  the  workmen  aimed.  A  small  proportion  of  them  are 
highly  finished  specimens,  not  improbably  hidden  away  in  the  loose 
chalk  when  chipped  out,  and  accidentally  left  there.  Others  are 
broken,  not,  I  think,  in  use,  as  Colonel  Lane  Fox  has  suggested,  but 
more  probably  in  the  process  of  manufacture ;  but  a  great  proportion 
are  very  rude,  and  but  ill  adapted  for  being  ground.  They  are,  in 
fact,  such  as  may  be  regarded,  if  not  as  wasters,  yet,  at  all  events, 
as  unmarketable;  for  it  seems  probable  that  at  Cissbury,  as  well  as  at 
other  manufactories  of  flint  implements,  they  were  produced,  not  for 
immediate  use  by  those  who  made  them,  but  to  be  bartered  away 
for  some  other  commodities.  In  Central  America,  J  at  the  present 
day,  the  natives  use  cutting  instruments  of  flint,  which  must, 
apparently,  have  been  brought  from  a  distance  of  four  hundred 
miles;    while,   among  the  aborigines  of  Australia, §  flints  were 

•  Arch.,  xlii.  pi.  viii.  1.  +  Reliq.  Aquit.,  A,  pi.  v. 

;  Jowm.  Anth,  Soe.,  1S69,  cxii.  i  Trans.  EthnoL  Hoc,  N.  S.,  iii.  p.  269. 
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articles  of  barter  between  distant  tribes;  and  some  of  the 
chalcedony  implements  in  the  early  Belgian  caves  are  made  of 
material  presumed  to  have  come  from  the  South  of  France.  Only 
a  single  fragment  of  a  polished  celt  was  found  by  Colonel  Lane 
Fox  within  the  enclosure,  though  another  was  found  by  Lord 
Rosehill  in  a  pit  he  subsequently  opened.  They  are  equally  rare 
in  proportion  at  Spiennes.  This  fact,  and  the  absence  of  grinding- 
stones,  also  seem  to  show  that  the  process  of  grinding  was  carried 
on  elsewhere,  in  cases  where  a  ground  edge  was  required. 

Colonel  Lane  Fox  suggests  a  question,  whether  the  implements 
found  at  Cissbury  belong  to  the  Neolithic  or  Palaeolithic  age,  and 
seems  almost  to  regard  the  distinction  between  the  implements  of 
those  two  ages  as  founded  merely  on  the  minor  point  of  whether  they 
are  chipped  simply,  or  also  polished.  The  associated  fauna  in  this 
case  is,  however,  purely  Neolithic,  or,  as  Mr.  Boyd  Dawkins  would 
call  it.  Prehistoric  ;  and  whatever  mav  be  the  case  with  a  few  of 
the  si>ecimens  which  resemble  in  form  implements  from  the  River 
Drift,  the  great  bulk  are  immistakably  of  forms  such  as  are  con- 
stantly found  polished,  and  are  undoubtedly  Neolithic.  Indeed, 
a  p)rtion  of  at  all  events  one  ix)lished  specimen  has  been  found  in 
one  of  the  pits.  I  need  not,  however,  dwell  longer  on  the  circum- 
stances of  this  discovery,  nor  on  the  speculations  to  which  it 
may  give  rise,  but  will  proceed  to  give  illustrations  of  a  few  of  the 
forms  of  implements  found  at  Cissbury,  referring  for  others  to  the 
memoir  of  Colonel  A.  Lane  Fox,*  by  whom  a  fine  series  of  the 
implements  has  been  most  liberally  presented  to  the  Christy 
Collection. 

One  of  the  most  highly  finished  F)rms,  of  which,  however,  a  con- 
siderable number  were  found,  is  a  long,  narrow  instrument,  as  shown  in 
Fig.  26.  So  narrow  and  pointed  are  they,  that  Colonel  Lane  Fox 
thinks  they  may  have  heen  intended  to  bo  used  with  the  pointed  end  as 
spear-heads.  Such  instruments,  however,  are  occasionally  found  with 
the  broad  end  ground  to  an  edge.  It  is  also  to  be  obser\'ed  that  this 
circular  edge  is  generally  more  carefully  chipped  into  form  than  the 
pointed  butt,  and  was  therefore  considered  of  the  most  importance. 

Another  specimen  is  figured  in  the  A rr/ucolotjia  ;i  and  a  narrow  flint 
celt  of  this  character,  5\  inches  long,  found  with  a  larger  celt  in  a 
barrow  in  Hampshire,  J  is  in  the  British  Museum. 

Another  rough-hewn  celt  is  shown  in  Fig.  *27.  Like  several  others, 
l)oth  from  Cissburj'  and  Spiennes,  the  two  ends  are  almost  similar  in 
form,  so  that  it  is  difficult  to  say  at  which  extremity  the  cutting  edge  was 
to  be.     Possibly  it  was  found  convenient  to  fashion  some  of  the  imple- 

•  Areft.,  xlii.  p.  67.  f  xlii.  \>\.  viii.  18.  J  "  Honu  Fcralea,"  pi.  ii.  36. 
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mentB,  in  the  first  inBtance,  into  this  comparatively  regular  oval  conlonr, 
nnd  Bobsequently  to  chip  an  edge  at  whichever  end  seemed  heat  adapted 
for  the  purpose.  This  instrumont  is  not  anlike  that  from  the  Forest  of 
Bere.  Fig.  25.  Another  from  Ciasbury,  with  more  parallel  sides,  is 
tigured  in  the  Architoloi/iH.'  Others  from  the  aame  place  are  like  Figs. 
16,  17,  and  23,  and  like  Fig.  85,  though  not  gronnd  at  the  edge. 


Tit-  as.— ttobotT-    i  Fig  a  — ciMboTT     1 

Others  again,  but  much  fewer  in  number,  are  of  a  wudge-shaped  form, 
with  the  thin  end  rounded.  The  specimen  shown  in  Fig.  28  is  in  the  collec- 
tion of  the  Rev,  W.  Greeawell,  and  is  very  symmetrical.  The  hutt-end  is 
considerably  battered  at  one  part,  but  not  at  its  extremity  ;  so  that  this 
braising  may  possibly  have  been  on  the  block  of  flint  before  the  implement 
was  chipped  out.  A  less  symmetrical  specimen  is  figured  by  Colonel  Lane 
Fox,  having  the  bntt  formed  of  the  natural  crust  of  the  flint.  That  here 
engraved  appears  well  adapted  for  holding  in  the  hand,  ho  as  to  be  ased 
as  a  kind  of  chopper  ;  bat  the  rounded  edge  is  uninjured.  Can  it  have 
been  used  as  a  wedge  for  splitting  open  the  chalk  f  oris  it  to  be  regarded 
as  a  special  form  of  implement  ?  If  so,  it  seems  singular  that,  if  such  a 
form  was  in  use  in  Britain,  no  specimens  have  hitherto  been  met  with 
having  the  edge  ground.  Another  objection  is,  that  the  specimens  under 
consideration  show  no  unmistakable  signs  of  use  at  the  edge,  for  I  must 
confess  that  I  do  not  attach  so  much  importance  to  the  four  minute  facets 
at  the  sharp  end  of  one  of  them  as  does  Colonel  Lane  Fox,  for  they  may 
be  merely  accidental.  I  should  also  be  more  satisfied  as  to  the  fonu 
•  xUi.pl.  Tiii.  21. 
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beiag  intentional  for  a  certain  purpose,  had  it  occurred  elsewhere  than 


aniitnp;  wlmt  is  evidently  the  tvfasn  of  a  manufactory  ;  and  yet  a  some- 
wlmt  Nimllar  hand-tool  is  mid  to  b<i  in  use  among  the  natives  of  Anstnlia. 
Yig.  211,  also  in  the  possession  of  Mr. 
Grounwcll,  prcttents  a  very  remark&ble 
fonn,  which,  at  limt  Right,  has  the  appear- 
ance of  being  a  ehisol  or  hatchet,  with  ft 
large  tang,  intenili'd  for  insertion  in  k 
socket.  The  lower  part  is  symmetrically 
ctiipped,  like  the  cnlting  end  of  a  narrow 
celt,  with  sharp  sides,  such  as  Fig.  26; 
l>ut  at  a  point  a  little  more  than  half-way 
ul(>n(>  the  blade,  it  rapidly  expands,  so  u 
to  have  an  almuxt  circular  section.  Uncb 
an  I  am  tempted  to  regard  this  as  pre- 
renting  a  spt-cial  type.  I  am  almost  con- 
vinced that  the  form  is  due  rather  to  acci- 
dent than  design.  It  appears  to  me  thst 
a  piece  of  flint.  ])!irtinlly  chipped  into  shape 
fur  a  larger  and  thicker  celt,  had  been 
broken  in  the  jirocess  of  manufacture,  and 
a  second  attempt  bnd  Iwun  made  to  convert 
it  into  a  celt,  this  time  of  smaller  size. 
The  lower  jiart  of  this  was  sticceasfully 
cbi]iped  out,  but  on  ari-iviiig  at  that  por- 
Pfr »— f i"'>iir7.  ■  tion  of  the  blade  where  the  section  was 
nearly  circular,  the  flint  wad  either  so  refractory,  or  the  projection! 
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on  which  hlows  coald  he  adminisierod  to  detach  splinters  were  so  small, 
that  the  manofactnre  was  abandoned,  not,  however,  before  many  blows 
had  been  fruitlessly  struck,  as  the  sides  and  projections  on  the  face  of 
the  celt  at  this  part  are  considerably  battered. 

An  interesting  instance  of  the  discovery  of  a  flint  celt,  merely 
chipped  out,  but  associated  with  polished  celts  and  other  objects,  is 
recorded  in  the  Archceologia,*  and  by  Hoare.t  In  a  barrow  on  Upton 
Lovel  Down,  opened  by  Mr.  W.  Cunnington  in  1802,  was  a  grave  of 
oval  form,  containing  a  large  skeleton  lying  on  its  back,  and  slightly 
on  one  side,  and  above  it  a  smaller  skeleton  in  a  contracted  posture. 
At  the  feet  of  the  larger  skeleton  were  more  than  three  dozen 
perforated  pins  and  other  instruments  of  bone,  and  three  celts 
of  white  flint,  two  of  which  were  neatly  polished,  with  a  fine 
circular  edge  ;  and  the  third  was  "  only  chipped  to  the  intended 
form  and  size."  With  these  lay  what  was  apparently  a  stone  to 
polish  the  celts  or  similar  implements,  and  some  grooved  sand- 
stones, like  Fig.  185,  probably  used  for  grinding  the  bone  imple- 
ments. About  the  legs  were  several  boars'  teeth  perforated,  and 
some  cups  made  of  hollow  flints ;  near  the  breast  were  a  flat  circular 
stone  and  a  perforated  stone  axe,  shown  in  Fig.  141,  and  two  dozen 
more  of  the  bone  instruments.  Some  jet  or  cannel-coal  beads  and 
a  ring  of  the  same  substance  were  also  found,  as  well  as  a  small 
bronze  awl ;  but  it  is  doubtful  to  which  of  the  bodies  this  belonged. 

It  will  subsequently  be  seen  that  perforated  axes  similar  to  that 
in  this  barrow  are  frequently  associated  with  bronze  daggers,  so 
that  we  seem  to  have,  in  this  instance,  evidence  of  the  contempo- 
raneous use  of  unground,  polished,  and  perforated  stone  axes  at  a 
period  when  bronze  was  at  all  events  not  unknown  in  this  coimtry. 

If  the  chipped  celt  is  to  be  regarded  as  unfinished,  it  may  be 
that  the  survivors,  in  burying  it,  together  with  the  grinding  and 
polishing  stones,  in  company  with  the  original  occupant  of  the 
barrow,  entertained  a  belief  that  in  some  future  state  of  existence 
he  might  be  at  leisure  to  complete  the  process  of  polishing. 

Very  roughly  chipped  pieces  of  flint,  apparently  rough-hewn 
celts,  are  occasionally  found  in  barrows.  Two  such,  8  inches  by  3  J, 
and  7  by  3^,  from  a  barrow  near  Alfriston,  Sussex,  examined  by 
Dr.  Mantell,  are  in  the  British  Museum.  They  may  have  been 
deposited  under  a  similar  belief,  or  as  votive  ofierings.  Possibly 
this   custom  of   placing  roughly  chipped   implements  like,   for 

•  Vol.  XV.  p.  122,  plates  ii.,  iii.,  iv.,  v. 
t  "  South  Wilta,"  p.  76,  pUtes  v.,  vi.,  \'u. 
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instance,  Fig.  16,  in  graves,  may  be  a  "survival"  from  the  times 
when  warriors  or  hunters  were  buried  with  the  arms  or  weapons 
they  had  worn  when  living,  and  the  burials  which  they  accompany 
may  belong  to  a  late  part  of  the  stone  period.  It  is  worthy  of 
notice  that  in  the  cemetery  of  Ilallstatt,  which  belongs  to  a  date 
when  iron  was  just  coming  into  use,  many  of  the  ornaments  appear 
to  have  been  manufactured  expressly  for  funereal  purposes,  being 
like  the  gold  wreaths  in  Etruscan  tombs,  almost  too  light  and 
fragile  to  be  worn  by  the  living.  In  Denmark,  the  weapons  of 
flint,  however,  which  accompanied  interments  seem  usually  to 
have  been  highly  finished  and  perfect. 

Celts,  merely  chipped  into  form  and  unground,  occur  also  in 
other  kinds  of  stone.  They  are,  however,  much  rarer  than  those 
of  flint.  One  of  ironstone,  from  Sussex,  8  inches  long  and  3 J 
wide  at  the  broad  end,  is  in  the  Blackmore  Museum.  A  very 
fine  specimen  from  Anglesey,  formed  of  felstone,  is  preserved 
in  the  Museum  of  Economic  Geology  in  Jcrmyn  Street.  I  have 
a  fragment  of  one  in  greenstone,  found  by  Mr.  W.  D.  Darbishire, 
F.G.S.,  at  Dwygyfylchi,  Carnarvonshire,  and  another  of  felstone, 
extremely  rude,  found  by  him  on  Pen-maen-mawr.  Some  rough 
celts  of  greenstone,  found  in  barrows  near  St.  Just,  Cornwall,  are 
in  the  Truro  Museum. 

In  Ireland,  where  flint  celts  are  comparatively  rare,  those  in 
the  unpoliHhed  condition  appear  to  be  relatively  more  abundant 
in  that  material  than  in  other  rocks.  In  the  large  collection  of 
the  Roval  Irish  Academv  there  are  but  few  of  either  class,  and 
I  certainly  have  seen  some  hundreds  of  Irish  celts  with  the 
edges  ground,  for  one  in  which  it  had  been  left  as  chipped  out. 

In  France  the  chipped  colts  of  flint  are  not  uncommon,  but 
those  of  other  materials  are  extremelv  rare. 

In  Denmark,  and  Sweden  also,  the  impolished  celts  of  flint  are 
abundant,  but  principally  of  a  class  not  found  in  Britain,  with 
flat  sides  and  faces  and  neatly  worked  wavy  angles.  Some  of  the 
forms,  however,  also  occur,  as  has  been  already  mentioned.  In 
other  materials  than  flint  thev  are  almost  miknown. 

In  North  America  the  roughly  chipped  hatchets  are  scarce,  but 
are  more  common  in  flint  and  ironstone  than  in  other  materials. 

In  Western  Australia,  where  the  hatchets  are  made  of  rough 
splinters  of  basalt  and  of  silicious  rocks,  grinding  seems  but  little 
])ractis<xl.  Hatchets  ground  at  the  edge  seem  more  common 
iu  Northern  Australia.     It  is,  however,  by  no  means  improbable 
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that  in  many  countries  the  ruder  forms  of  stone  implements  have 
to  a  great  extent  escaped  observation.  I  much  doubt  whether  the 
stone  blades  of  the  Australian  hatchets,  one  of  which  is  engraved 
in  Fig.  106,  would,  if  detached  from  their  handles,  be  thought 
worthy  of  notice  by  the  large  majority  of  travellers,  or  even  be 
regarded  as  of  human  workmanship. 

However  this  may  be,  it  appears  that  in  Western  Europe  the 
practice  of  grinding  the  edges  of  hatchets  and  adzes  was  more 
universal  in  the  case  of  those  formed  of  other  stones  than  flint, 
than  with  those  of  purely  silicious  material.  This  circumstance 
rather  strengthens  the  probability  of  some  of  the  flint  implements 
which  are  found  in  the  imgroimd  condition  having  been  destined 
for  use  in  that  state,  as  was  the  case  with  the  North  American 
hoe-like  implements  already  mentioned. 

It  seems  almost  demonstrable  that  some  at  least  of  these  un- 
polished celts  must  be  among  the  earliest  of  the  Neolithic  imple- 
ments of  this  country ;  for  though  in  Neolithic  times  seme 
naturally  shaped  stones  have  been  sharpened  for  use  by  grinding 
only,  yet  the  art  of  chipping  stone  into  shape  must  in  all  pro- 
bability have  preceded  that  of  grinding  or  polishing  its  edges. 
So  far  as  at  present  ascertained,  the  practice  of  sharpening 
stone  tools  on  the  grindstone  was  unknown  in  Palaeolithic  times ; 
and,  assuming  the  occupation  of  this  country  into  Neolithic  times 
to  have  been  continuous,  the  transition  from  one  stage  of  civiliza- 
tion to  the  other  has  still  to  be  traced.  Under  any  circumstances, 
we  have  as  yet,  in  this  country,  no  means  at  command  for 
assigning  with  certainty  any  of  these  roughly  chipped  forms  to  an 
antiquity  more  remote  than  that  of  the  carefully  finished  celts 
with  their  edges  sharpened  by  grinding,  though  in  all  probability 
some  of  them  must  date  back  to  a  very  distant  period. 

We  have,  on  the  contrary,  good  evidence  that  whatever  may  have 
been  the  date  when  the  roughly  chipped  implements  of  this  form 
were  first  manufactured,  they  continued  to  be  chipped  out  in  much 
the  same  manner,  at  a  time  when  the  practice  of  sharpening  by 
grinding  was  well  known.  Though  some  may  have  been  used 
without  being  ground,  they  bear,  for  the  most  part,  the  same 
relation  to  the  finished  forms  as  the  blade  of  steel  rough  from  the 
forge  bears  to  the  polished  knife. 
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The  implements  belonging  to  this  class  testify  to  a  greater  amount 
of  pains  having  been  bestowed  upon  them  than  on  those  which 
have  been  chipped  only  ;  yet  the  labour  in  grinding  them  has  been 
far  less  than  with  those  which  are  polished  over  their  entire  sur- 
face. There  are  some  which  occupy  an  intermediate  position 
between  those  ground  at  the  edge  only,  and  those  which  are 
polished  all  over,  inasmuch  as  not  only  has  their  edge  been 
sharpened  by  grinding,  but  the  principal  asperities  both  of  the 
sides  and  faces  have  been  removed  in  a  similar  manner,  yet  without 
polishing  anything  like  the  entire  surface.  These  may  be  classed 
among  polished  celts;  and,  indeed,  any  distinction  that  can  be 
drawn  between  celts  partly  and  wholly  polished  is  imaginary 
rather  than  real,  as  it  is  only  a  difference  in  degree.  The  speci- 
mens of  this  class  which  I  have  selected  for  engraving  present,  as 
a  rule,  some  slight  peculiarity  either  in  form  or  in  other  respects. 

The  first  of  these,  Fig.  30,  is  remarkable  for  the  extremely  nido 
manner  iu  which  it  is  chipped  out,  and  for  the  small  portion  of  its  surface 
which  is  polished.  So  rude,  indeed,  is  it,  that  an  inexperienced  eye 
would  hardly  accept  it  as  being  of  hutran  workmanship.  The  edge, 
however,  has  unmistakably  been  ground.  Possibly  the  implement  may 
have  been  chipped  out  from  a  fragment  of  a  larger  polished  celt,  of  which 
the  edge  had  been  preserved.  It  is  of  flint,  quite  whitened  by  exposure, 
and  was  found  by  myself  upon  the  downs  near  Eastbourne  in  1852, 
being  the  first  stone  implement  I  ever  discovered.  I  have  since  found 
a  similar  but  larger  celt  in  a  field  of  my  own  at  Abbots  Langley,  Herts. 
It  is  4  J  inches  long,  and  the  edge  has  been  intentionally  blunted  by 
grinding,  so  that  it  was  possibly  a  battle-axe.  I  have  some  other 
specimens  which  appear  to  have  been  made  from  fragments  of  larger 
polished  celts.  One  of  these,  found  near  Icklingham,  2^  inches  wide  and 
2}  inches  long,  is  almost  pear-sha^K^d  in  outline,  but  truncated  at  the  butt, 
where  it  is  about  an  inch  wide.  I  have  several  similar  implements  from 
France  and  Belgium,  the  butt-ends  of  which  are  battered,  as  if  they  had 
been  used  as  wedges. 
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The  original  of  Fig.  81  ib  curious  in  another  aspect,  it  having  been 
shaped,  with  the  exception  of  the  edge,  entirely  by  nature,  and  nut  by  art. 
The  tendency  of  certain  kinds  of  flint  to  split  np  into  more  or  Icsa  regular 
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prisms  by  assuming  a  sort  of  columnar  structure,  much  like  that  which 
is  exhibited  by  starch  in  drying,  is  well  known.  Tbo  maker  of  this 
implement  has  judiciously  selected  one  of  these  prisma,  which  required  no 
more  than  a  moderate  amount  of  grinding  at  one  end  tn  convert  it  into  a 
neat  and  useful  tool.  It  was  found  at  Culford,  in  Suffolk,  and  formerly 
belonged  to  Mr.  Warron,  of  Ixworth,  but  is  now  in  my  own  collection. 

The  celt  represented  in  Fig.  32  la  also 
mine,  and  was  found  in  the  same  noiglibour- 
hood,  near  Mildenhall.  It  is  pointed  and 
entirely  uapoHalied  at  the  butt-end,  which, 
had  that  part  only  been  preserved,  would 
have  had  all  the  appearance  of  being  the 
point  of  an  implement  of  the  Palteolitbic 
period.  It  is,  however,  ground  to  a  thin 
circular  edge  at  the  broad  end.  Another. 
nearly  similar,  from  fiurwell  Fen,  is  in  the 
Museum  of  the  Cam  bridge  Antiquarian  (So- 
ciety. I  have  another,  rather  straigbter  at 
the  edge,  but  even  more  sharply  pointed 
at  the  butt,  from  Beach  Fen.  One*  of  tbe 
three  celts  found  in  tbe  Upton  Level  bar- 
row was  of  much  the  same  shape,  only 
larger  and  more  rudely  chipped.  It  Iiad 
also  apparently  more  of  its  surface  polished. 
Colonel  A..  Lane  Fox  has  a  large  Indian 
celt  of  this  character,  bnt  broader  in  its 
proportions,  found  in  Bundelcund. 

Approaching  to  the  form  of  Fig.  82,  but  rather  broader  at  the  edge  a: 


..  pi.  iv. 


Hoate's  "  South  WiltiluTe,"  pi.  i 


CELTS  GROUND   AT  THE    EDGE   OXLY, 


[CHAF.  V. 

more  truncated  at  tho  butt,  whore  a  cavity  in  tbe  flint  has  interfered  wiUi 
the  symmetry,  ig  unuthcr  celt  in  my  own  collection,  foand  at  Sawdon,  in 
the  North  Riding  of  Yorkshire,  and  engraved  as  Fig.  33,  It  has  been 
skilfully  rubbed  to  a  sharp  segmental  edge,  but  no  labour  has  been 
wasted  in  grinding  any  portion  of  the  face,  beyond  what  was  necessary 
to  produce  the  edge.  Towards  the  butt-end  some  few  of  the  facets  and 
projcctioQS  are,  however,  highly  polished,  but  by  friction  only,  as  the 
surface  is  still  uneven  and  not  ground  down.  These  polished  patches,  as 
has  been  pointed  out  by  Professor  Steenstrup,  are  probably  significaat  of 
the  blade  having  been  mounted  tn  a  bom  or  wooden  socket,  though  not 
so  firmly  bnt  that  there  was 
some  little  motion  in  it,  so  that 
the  resulting  friction  produced 
the  polish.  Mr.  K.  Fitch, 
F.S.A.,  has  a  celt  of  this  class, 
formed  of  echreoue  flint,  with 
rather  more  of  a  ridge  on  one 
face  than  the  other,  and  with 
a  semicircular  edge,  the  sides 
straight,  and  partly  ground 
away.  It  is  6^  inches  long, 
8^  inches  wide  at  edge,  1} 
inches  at  butt,  and  Ig  inches 
thick.  It  was  found  at  Martles- 
ham  Hill,  Sufl'olk.  A  celt  of 
this  character,  about  9  inches 
long,  rounded  at  the  sides,  and 
partly  ground  on  the  faces, 
was  found  in  a  barrow  mt 
Hartland,  Devon,  and  is  pre- 
served in  the  Museum  at 
Exeter.  Small  specimens  of 
this  form  are  occasionally 
'"        '  found  in  Suffolk.    In  Yorkshire 

:e.  The  Rev.  W.  Greenwell,  F.S.A.,  has 
:hos  long  and  H  inches  wide  at  the  edge, 
and  another  with  an  obliijuo  edge  from 
and  1}  inches  wide.  One  from  Ganton 
a  straight  edge.  I  have  a  very  rude 
Wolds  about  1]  iucbes  long,  1]  inches 
~"  ccar  also  in  Scotland, 

me  a  sketch  of  a  flint 
celt  of  this  type  4J  inches  long  and  2|)  inches  wide  at  the  edge,  from 
Bogingarrj',  Old  Deer,  Aberdeenshire.  I  have  a  celt  of  this  character, 
i  inches  long  and  1]  inches  wide,  from  the  ucitthbourhood  of  Mens,  in 
Belgium. 

Another  much  more  elongated  form,  but  still  belonging  to  the  same 
class  of  implement,  is  that  represented  by  Fig.  H-l.  The  original  is  of 
grey  flint,  and  was  found  at  Weston,  Norfolk.  It  was  formirly  in  the 
collection  of  Mr.  JoKcph  Warren,  of  Ixworth,  but  is  now  in  my  own. 
The  grinding  is  continued  further  along  the  body  of  the  implement  than 


they  occur  of  still  smaller  c 

one  from  Willerby  Wold  2  i: 

nearly  triangular  in  outline 

Helperthorje,  2j  inches  lot 

Wold,    2]    inches   long,  ha: 

specimen  from  the  Yorkshi 

wide  at  the  edge,  and  1  inch  at  the  butt.     They 

"      '  '  1  Stuart,  Sec.  S.A.  Scotland,  has  show 
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in  the  former  ezamples,  especially  on  one  of  the  faces,  and  Qte  aaperitieB 
of  the  sidea  have  in  places  been  removed  by  the  same  process.  About 
balf-way  along  the  blade,  some  of  the  facets  have  been  polished  by 
friction. 

The  Rev.  W.  OreenweU,  F.S.A.,  has  a  beautifdl  specimen  8}  iDcbes 
long,  2  inches  broad  at  edge,  and  j  inch  at  butt,  and  nowhere  more  than 
i  inch  thick.     It  is  most  skilfolly  chipped,  and  tlie  grinding  extends  only 


i  inch  linck  from  the  edge.  The  sides  have  been  made  straight  by 
grinding,  and  are  slightly  ronnded.  It  was  fonnd  at  Kinlochew,  Boss- 
shire.  Another  in  the  same  collection,  9^  inches  long,  and  2j  inches 
broad  at  the  edge,  was  found  at  Kilham,  in  the  East  Riding  of  York- 
shire. I  have  seen  one  8  inches  long,  1]  inches  wide  at  the  edge,  and 
I  inch  at  the  butt,  which  was  found  at  Loighton  Buzr^rd. 

I  have  two  shorter  specimens,  about  the  same  breadth  as  Fig.  84  at 
the  CDtting  edge,  and  6i  inches  and  5}  inches  long,  from  the  neigbbom:- 
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hood  of  Biiry  St.  Edmnnds  and  Mildcnhftll.  They  do  not,  however, 
present  any  of  the  polished  marks.  Tho  sides  of  both  have  to  a  certain 
extent  been  made  striught  by  grinding.  One  of  these  with  the  natural 
cnmt  of  the  flint  still  left  at  the  butt-end  is  shown  in  Fig.  85.  I  bare 
from  Camaby  Moor  and  King's  Field,  near 
Bridlington,  procured  by  Mr.  E.  Tindall; 
and  another  from  Thetford.  The  Bev.  W, 
Grecnwell  has  specimens  found  at  Woodhall, 
near  Harbottle,  North umberlund,  and  at  Stan- 
ford Nirfolk,  The  latter  is  sharp  at  the 
butt  Others  have  been  found  in  the  Thames, 
and  arc  n  iw  in  the  British  Muneum.  One  of 
thesi.  IS  71  inches  long,  and  3  incihca  broad 
at  the  i-dge 

Mr  11  Fitch,  F.S.A.,  has  one  from  Dc- 
bcnb  tm  ttaflblk,  and  another,  more  tapering, 
from  Dnnham,  Norfolk  ;  another,  rather 
thicker  from  Ihorpo,  ia  in  the  Norwich 
Museum 

One  of  white  flint  4^  inches  long  and  IJ 
m(.hes  broad  at  the  edge,  with  square  butt, 
made  straight  by  grinding,  and  with  the  !aees 
(.h  pped  m  such  a  manner  as  to  form  a  central 
ridge,  so  that  the  finding  at  the  edge  shows 
nn  almost  triangular  facet,  was  found  at  Kirby 
Underdnle,  and  is  in  the  collection  of  the 
Rev.  W.  Greenwcll,  F.S.A.  The  sides  in  this 
specimen  curve  slightly  inward. 

The  two  celts  found  by  the  late  Mr. 
Batcman  in  Liff's  Low,*  near  Biggin,  in 
company  with  a  curious  cup.  a  stag's-horo 
■""■  ~  ■  hammer,  and  numerous  worked  flints,  in- 
cluding two  flnkcs  ground  at  the  edge,  were  of  this  form  and  character. 
The  larger  of  the  two  is  about  7  inches  long. 

Mr.  (Junnington,  F.O.S.,  has  a  small  celt  of  this  kind  from  Morton,  near 
Dorchester.  I  have  a  thick  cell  of  this  cla.ss,  8  inches  long  and  21  inches 
wiilo  at  the  edge,  from  Wieken  Fen,  Cambridge.  Though  in  part  ground 
on  the  faces,  the  edge,  which  has  probably  been  re-chipped,  is  left  rough 
and  ungi'omid.  The  same  is  the  case  with  sonic  French  celts.  Messrs. 
Mortimer,  of  Fimber.  have  specimens  of  the  same  class.  One  of  these, 
■1 )  inches  long  and  2  inches  wide  at  the  edge,  is  from  Garton.  Yorkshire  ; 
another  similar,  but  less  taper,  ii  inches  long  and  1^  inches  wide,  is 
from  Lady  Gntves,  near  Finilier,  where  also  a  nidcr  celt  of  the  same 
character  was  found.  I  have  a  small  celt  ,S  inches  long,  of  the  same 
class,  from  Seanier.  Yorkshire.  One  of  dark  flint,  slightly  enn*ed,  SJ 
inches  long,  '2  inche«  wide,  J  inch  thick,  found  at  South  Slipperfield, 
West  Tiinlon,  I'cebU'SKhire,  is  preserved  in  the  Anti<iuarian  Museum  at 
Edinburgh.1 

It  was  the  cutting  end  of  a  celt  of  this  class,  sharp  at  the  sides,  and 


t,  AnI.  Dorby,  p.  iS.     Cat.,  p.  31. 
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ground  only  at  the  edge,  wliicli  ia  said  to  have  been  found  embedded 
in  the  sknll  of  a  Bag  primiiieniiit,'^  in  a  fen  near  Cambridge.  The  sknll 
and  implement  have  been  deposited  by  Mr.  Carter  in  tbe  Woodwordian 
Mneenm.  In  tbe  collection  of  Mr.  R.  Fitch,  F.S.A.,  is  a  Bmall  flint 
adze  of  this  character,  bat  rather  narrower,  and  very  much  thinner  in 
proportion.  It  is  4^  inchee  long,  about  1|  inches  broad,  and  only  ^ 
inch  thick.  It  is  considerably  curved  is  the  direction  of  its  length,  and 
bears  only  slight  traces  of  Krinding  at  the  edge,  which  is  segmental.  It 
was  found  at  Santon  Downham,  Suffolk. 

A  colt  of  tbe  form  of  Fig.  35,  found  with  flint  knives  and  other  implements 


Fig.  30.— BumO  F«n. 


in  Bomo  beds  of  sand  near  York,  has  been  figured  by  Mr.  C.  MonkmaD.+ 
Similar  implements  are  found  in  Ireland.  I  have  two  such,  almost 
identical  in  form  with  those  from  Suffolk,  Thoy  are  both  from  Ulster. 
The  same  form  occurs  m  Belgium.  I  have  a  colt  4}  inches  long  and  1^ 
inches  wide,  from  tbe  Bois  de  Mons,  Belgium. 

The  celt  represented  in  Fig.  86  is  of  remarkable  form,  inasmuch  as, 
like  the  unground  specimen,  Fig.  21,  the  sides  expand  at  the  butt-end. 
It  was  fonud  in  BurwcU  Fen,  and  is  in  the  collection  of  the  Cambridge 

•  See  Cambridgt  Anliq.  Cammt.,  ii.  285,  nhota  Ihoie  is  a  woodcut  of  tbe  Bkull. 
t  Jaurii.  Ethnal.  Hoe.,  ISCB,  Tol.ii.  pi.  xv.  Hg.  11. 
C  2 


84  fEl.TS   GROCND   AT  THE    EDGK   ONLY.  [CHAP.  V. 

Antiquarian  Society.  It  Jb  formed  of  cbalcedonic  flint,  and  the  sbup 
sides  are  ptirtially  broootbed  by  (finding.  It  is  slightly  curved  in  the 
direction  of  its  lengtb,  and  may  have  beon  uf^ed  as  an  adze. 

Another  umaller  and  Boinewhat  Bimilar  implement,  but  expandiog 
more  towards  the  ed^^e  and  less  at  the  bntt,  was  found  at  Bridge  Farm, 
near  North  Tawton,  Devon,  and  is  in  the  posseHsiun  of  Mr.  W.  Yicary, 
F.G.8.,  of  Exeter.  It  is  of  brown  flint,  6  inches  long,  and  2i  inches  broad 
at  the  edge. 

A  few  celts  expanding  at  the  edge,  and  polished  all  over,  will  be 
Bubsoqnently  described. 

In  Fig.  87  is  shown  a  flint  celt,  found  near  Thelford,  and  in  the  col- 
lection of  Mr.  J.  W.  Flower,  F.G.S.,  of  Croydon.  It  is  partially  ground 
at  the  edge  and  on  the  projecting  portion  of  one  face,  which  is  cnr\-ed 


lengthwise.  The  other  fiii-e  is  rather  oKiviil.  au'l  iiiiifh  resembles  those 
of  the  chipped  cells  from  MildenhHll.  Fi^.  12.  1  hiivt;  a  shorter  speci- 
men nf  the  same  cbankcter  from  Ickliiitilmm. 

Flint  celts  of  th<!  form  <)f  Fig.  '28,  InU  Laviim  the  edge  ground,  fro- 
rjnently  occur.  I  hino  spueiiuens  fniiu  IJnrwell  ]''en,  and  one,  li)nger  and 
of  narrower  proportioiiK,  frmu  Ickliiijibnin.  Our  foiiiiil  at  Htifford,  near 
Oirav's Tburroek,  Kks.'X,  (ij  inches  Icmg.  whs  exhiliit<d  bv Mr.  R.  Meeson. 
F.sIa.,'  to  the  Sociely  of  Antiquarirs  in  Jiii,iinr^-,  1HI[7.  Mrs.  Pipkin- 
son.  of  HurstiiieriKiiiit,  has  imolhcr  (>  inches  long.  9  inohts  wide,  and  IJ 
inches  thick,  found  at  I'ycomlH.-  Hill.  Susmx.  Mr.  Duriltn.  of  Ulandford, 
has  oik;   from  the  encampment  on  Hod   llitl.   I>orsetshiri.-.      I  have   one 


•   /Vac.  «.»-.  ,^»^, 
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or   two  such  from  the  site  of  the  ancient  manufactory  at  Spiennes, 
near  Mons,  and  others  from  the  North  of  France. 

The  neit  specimen,  Fig,  38, 1  have  engraved  on  accoant  of  the  peculiarity 
in  its  form.  Tho  butt-end,  for  nearly  2^  inches  along  it,  has  the  sides  nearly 
parallel ;  the  blade  then  suddenly  expands  with  a  rounded  shoulder,  and 
terminates  in  a  semicircular  edge,  which  is  neatly  ground,  the  rest  of  the 
celt  being  left  in  the  8tat«  in  which  it  was  chipped  out.  From  the  form,  it 
would  appear  as  if  this  implement  bad  been  intended  to  be  mounted  by 
the  insertion  of  the  butt-end  in  a  socket,  like  that  shown  in  Fig.  98,  bo 
that  it  could  be  used  as  an  axe.     The  axis  of  tho  butt  is  not  quite  in  the 


name  line  as  that  of  tho  rest  of  the  blade  It  vna  fonnd  at  Dndley 
Common,  near  Lakenbcath  and  is  m  the  collection  of  the  Bev.  W. 
Greonwell,  F.S.A. 

Anotbcr  form,  apparently  intondod  for  uso  as  an  adze,  is  also  of 
rat«  occurrence.  The  spec  men  given  in  Fig  3J  was  found  at 
Ganton,  Yorkshire,  and  is  in  my  own  collection.  It  is  very  much 
more  convex  on  one  face  than  the  other,  which  indeed  is  nearly 
flat.  The  p-inding  is  confined  to  the  edge,  but  some  parts  of  the 
tiat  face  are  polished  as  if  by  friction. 
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Dr.  JoLn  Stuart,  F.S.A.  Scot.,  has  shown  me  a  sketch  of  a  large 
impleiiipiit  of  ttis  tj'pe,  and  cousideraUy  bowed  longitudinally, 
found  at  Bogingarry,  Old-deer,  Aberdeenshire.  It  is  of  flint, 
41  inches  long,  and  2  inches  wide. 

Another  form  of  adze,  if  such  it  be,  remarkably  flat  on  one  face 
and  narrow  nt  the  butt,  is  shown  in  Fig.  40.  This  upocimen  was 
found  in  Swaffham  Fen,  Cambridge,  and  is  in  my  own  collection. 
The  flat  face  has  been  produced  at  a  single  blow,  and  has  been  left 
almost  xintouchod,  except  where  it  has  been  trimmed  to  form  the 
edge,  wliich,  however,  has  been  rendered  blunt  by  grinding.     The 


^^r?9h 


sides  lire  very  minutely  chipperl  along  the  angles,  and  there  seems 
some  iMJssibilily  of  the  instrumout  having  bwn  used  a.i  a  rimer  or 
boring  find. 

Tlie  cells  of  other  materials  than  flint,  and  ground  only  at  the 
edge,  are  of  rarer  occurrence  than  th<isc  in  flint.  That  engraved  as 
Fig.  41  was  procure<l  by  Mr.  E.  Tindall  at  Grindale.  near  Brid- 
lington. It  is  of  felHliHip,  and  is  remarkable  as  Iwing  so  much 
eur\ecl  in  the  direction  of  itn  length.  I  have  another  smaller 
s]>e<'iH)cn  from  the  siime  ])laec,  but  the  blade  is  straight.  The 
edge,  however,  is  slightly  gouge-like. 

Another  of  tliene  instruments  ex])unding  towards  the  edge,  and 
apiHirently  iidaptc<l  for  inK<>rtion  in  a  socket,  is  shown  in  Fig.  42. 
It  is  made  of  hone-stone,  and  the  Hut  butt  is  the  result  of  u  natural 
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juiitt  ill  thft  stone.  It  was  found  at  N^ortL  Burton,  in  the  East 
Riding  of  Yorkshire,  and  is  in  the  collection  of  the  Rev.  W.  Green- 
well,  F.S.A.  He  has  also  u,  celt  of  greenstone  much  like  Fig.  41, 
'J^  inches  long  and  SJ  inches  broad,  found  in  a  barrow  with  a  burnt 
interment  on  Seamer  Moor,  Yorkshire.  He  has  another  of  the  same 
class  3|  inches  long  and  2|  inches  wide,  also  found  on  Seamer  Moor. 
A  third  specimen,  rather  smaller,  was  found  in  a  barrow  at  Uncloby, 
Yorkshire,  by  the  same  explorer.  One  of  greenstone,  2J  inches 
long  and  2^  inches  broad  at  the  edge,  and  nearly  triangular  in 
outline,  was  found  near  Keswick,  and  is  in  the  Blackmore  Museum. 
A  longer  adze  of  greenstone,  considerably  curved  in  the  blade,  was 
found  with  various  implements  of  flint  in  some  sund-beds  near 


Fip.  41.— arindMle,  Uridllnnt'm.  i  VI).  «!.— N«lh  Builoii  | 

York.*  In  the  Mayer  Collection  at  Liverpool  is  a  celt  of  clay- 
slate,  4  inches  long  and  ground  at  the  edge,  found  at  Toxteth.  In 
the  collection  of  Mr.  J.  F.  Lucas,  of  Fenny  Bcntley  Hall,  near 
Ashbourne,  are  two  celts  of  the  same  type  as  Fig.  ilS,  but  more 
adze-like  in  character,  and  formed  of  felstonc.  They  are  5J  and 
7  inches  long,  and  were  found  on  Middlet«n  Moor,  and  at  Worm- 
hill,  near  Buxton,  Derbyshire. 

In  my  own  collection  is  a  large  greenstone  celt  with  the  sides 
shuq)  and  nearly  parallel,  7J  inches  long  and  nfnrly  3  inches 
broad,  with  a  siTOicircular  edge  jjurtly  ground,  found  at  Shrub 
Hill,  Fcltwcll,  Norfolk. 

I  have  also  a  large  Hpccimen  in  form  more  resembling  Fig.  23, 

G  inches  long,  4  inches  broad  at  the  edge,  and  I  ^  iiK^hes  thick.     It  is 

ground  at  the  edge,  which  is  nearly  semicircular,  and  along  the 

•  JtviH.  titknoL  Hoe.,  1869,  tdI.  ii-  flg-  7. 
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sides.  It  woA  found  at  Thurston,  Suffolk,  and  is  formed  of  a  piece  of 
tough  mica  schist,  with  garnets*  in  it,  which  was,  no  doubt,  derived 
from  the  Iwrnlder-cLiy  of  that  district.  Another  from  Troston,  in 
the  same  neighbourhood,  is  formed  from  a  rough  fragment  of  mico- 
creous  grit  ground  to  an  edge  at  one  end.  In  Scotland  some  wedge- 
sha}>ed  blades  of  granite,  exhibiting  traces  of  a  very  small  amount 
of  artificial  adaptation,  have  been  found.  Two  such,  from  Aber- 
deenshire, described  as  axes,  are  engraved  in  the  Proceedings  of  tie 
Society  of  AntlquaricH  of  Scotland,  f  The  small  stone  celts  found  in 
Orkney,?  though  tolerably  sharp  at  the  edge,  are  described  as 
rough  on  the  sides. 

Turning  to  foreign  (lountries,  the  discovery  of  flint  instruments 
of  this  class,  ground  at  the  edge  only,  or  on  some  small  portions 
of  their  surface,  is,  as  has  already  been  observed,  not  uncommon  in 
France  and  Belgium.  In  Denmark  they  are  also  very  abundant, 
but  the  most  common  Danish  form  with  a  thick  rectangular  see* 
tion  does  not  appear  to  occur  in  Britain.  Among  the  North 
American  stone  hatchets  many  present  this  feature  of  being  ground 
at  the  (Hlge  only,  and  the  same  is  the  case  with  some  of  the  took  of 
the  native  Australians,  such  as  that  engraved  in  Fig.  105.  A  roagh 
(;olt  from  Borneo,  ground  at  the  edge  only,  has  been  engraved  by 
Colonel  A.  liane  Fox,  F.S.A.^ 

In  all  FiUroiKjan  countries  instruments  of  this  form  and  charBO- 
ter,  but  made  of  other  materials  than  flint,  are,  like  those  entirely 
unground,  of  very  nire  occurrence.  This  rarity  may  arise  from 
two  causes :  the  one  that  the  tools  or  weapons  mtule  of  these  mate- 
rials have  not  so  shai*]:)  a  cutting  edge  pr(Kluced  by  chipping  only 
as  tliose  formed  of  flint ;  and  the  second,  that  Iwing  usually  some- 
what softer  than  flint,  it  re<iuired  less  time  and  trouble  to  grind 
tliein. 

Xone  of  the  rough  celts,  nor  those  ground  at  the  edge  only, 
s<»em  tsK)  well  adapt wl  for  use  as  hand- tools  without  a  haft,  as  do 
some  of  those  which  are  j)olished  all  over.  Looking,  however,  at 
some  of  the  rough  Australian  tools  which  are  hafted  with  gum  in 
a  piece  of  skin,  and  thus  use<l  in  the  hand,  it  is  hardly  safe  to 
exprt»ss  a  de<?ided  opinion.  The  majority  were,  notwithstanding, 
in  all  probability,  mounted  with  shafts  after  the  manner  of  axes  or 
ad/es. 

*  A  Lir^'  rflt  fanned  uf  *Mn<lunte<i  cliiyritone  with  gamctA**  in  niontioned  by 
Mr.  F.  ('.  Liikirt,  F.S.A.,  ut  huvini;  Im;l>u  found  in  the  diHum;!  Ittkinds  (^rfA.  Auor. 
Journ.^  iii.  I'iS). 

f  vii.  i».  loi.  :  J\  S.  A.  .v.,  \ii.  213.  }  I'l-oc.  Ethnol,  Sue.,  1870.  p.  xxxix. 


CHAPTER  VI. 

POLISHED    CELTS. 

The  last  of  the  three  classes  into  which,  for  the  sake  of  conve- 
nience of  arrangement,  I  have  divided  these  instruments,  viz.,  that 
comprising  the  celts  ground  or  polished,  not  only  at  the  edge,  but 
over  a  great  portion,  or  the  whole,  of  their  surface,  is  also  that 
which  is  usually  most  numerously  represented  in  collections  of 
antiquities.  Whether  this  excess  in  number  over  the  other  classes 
arises  from  the  greater  original  abundance  of  these  polished  imple- 
ments, or  from  their  being  better  calculated  to  attract  observation, 
and  therefore  more  likely  to  be  collected  and  preserved  rather 
than  those  of  a  less  finished  character,  is  a  diflBlcult  question. 
From  my  own  experience  I  think  that,  so  far  as  relates  to  the 
implements  of  this  character  formed  of  flint,  and  still  lying  un- 
noticed on  the  surface  of  the  soil,  the  proportions  which  usually 
obtain  in  collections  are  as  nearly  as  may  be  reversed,  and  the 
chipped,  or  but  partially  polished,  celts  are  in  a  large  majority. 

Among  the  polished  celts  there  is  a  great  range  in  size,  and 
much  variation  in  form,  though  the  general  character  is  in  the 
main  uniform.  The  readiest  method  of  classification  is,  I  think, 
in  accordance  with  the  section  presented  by  the  middle  of  the 
blade,  and  I  therefore  propose  to  arrange  them  as  follows  : — 

1.  Those  sharp  or  but  slightly  rounded  at  the  sides,  and  pre- 
senting a  pointed  oval,  or  vesica  pisciSj  in  section. 

2.  Those  with  flat  sides. 

f^.  Those  with  an  oval  section. 

4.  Those  presenting  abnormal  peciJiarities. 

In  each  subdivision  there  will,  of  course,  be  several  varieties, 
according  as  the  sides  are  more  or  less  parallel,  the  blade  thicker 
or  thinner,  the  butt-end  more  or  less  pointed,  and  the  edge  flat, 
circiJar,  or  oblique.  There  are  also  intermediate  forms  between 
these  merely  arbitrary  classes. 
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c  with  those  of  the  first  aubdivision  in  flint.  Tbe  first 
specimen  I  have  engraved.  Fig.  43,  is  a  representative  of  a  common  type, 
and  was  found  at  Santon  Downham,  between  Brtkndon  and  Thetford,  on 
tbe  borders  of  Norfolk  and  i^uU'olk,  where,  also,  implements  belongiiif;  to 


tlia  P;tl>cotitbio  r,'ri.><1  hn  e  I  ccn  d    co  ere]      The  n  I  have  ori>;iui>lly 

lieun  Khiirp.  but  bivc  be      si  „l  tl    rounded  1 }  gr     1  The  fiicf»  still 

show,  in  many  places,  tbe  s     f    o  ong    allj  p     luc  d  ly  chipping,  but 
all  projectionx  have  been  ground  a»u} 
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I  have  a  larger  specimen  from  the  same  spot,  and  found,  I  believe,  at 
the  same  time.     It  is  9 ^  inches  long.  Si  inches  wide,  and  2  inches  thick. 

This  form  is  of  common  occurrence  in  the  eastern  counties.  I  have 
specimens  from  Botesdalo  (7  inches),  Hepworth  (6J  inches),  Undley  Hall, 
near  Lakcnheath  (5|  inches),  all  in  Suifolk.  Some  of  these  are  ground 
over  almost  the  entire  face.  A  fine  specimen,  10  inches  long  and  8  inches 
wide,  is  in  the  Woodwardian  Museum  at  Cambridge.  Mr.  R.  Fitch, 
F.S.A.,  has  a  fine  series  of  them.  One  of  these,  9  j  inches  long,  8|  inches 
broad,  and  2^  inches  thick,  weighing  8  lbs.  6^  ozs.,  was  found  at 
Narborough,  near  Swaffham.  Another,  9i  inches  long,  weighing  8 J  lbs., 
was  found  near  Ipswich.  A  third,  8 J  inches  long,  was  discovered  at 
Bolton,  near  Great  Yarmouth.  Others,  from  6}  inches  to  7}  inches 
long,  are  from  Beachamwell,  Elsiug,  Grundisburgh,  Aylsham,  and 
Breckles,  in  the  counties  of  Suffolk  and  Norfolk.  That  from  the  last- 
named  locality  has  one  face  flatter  than  the  other. 

In  the  Norwich  Museum  are  several ;  one  from  Blofield  is  8^^  inches 
long,  8^  inches  broad,  and  2}  inches  thick. 

There  are  several  specimens  of  this  typo  in  the  British  Museum.  One 
from  Barton  Bendish,  Norfolk,  is  7J  inches  long ;  another  from  Oxburgh, 
in  the  same  county,  6J  inches.  Others,  G^  inches  and  5A  inches  long,  are 
from  Market  Weston  and  Kesgrave,  Suflblk.  The  former  is  semi- 
circular at  both  ends. 

The  Rev.  S.  Banks,  of  Cottenham,  has  a  fine  specimen,  of  white  flint, 
8}  inches  long,  8^  inches  wide,  and  2^  inches  thick,  found  at  Stow 
Heath,  Sufl'olk. 

Several  celts  of  this  form  found  in  the  Fen  district  are  in  the  Museum 
of  the  Cambridge  Antiquarian  Society.  I  have  some  from  the  same 
neighbourhood,  of  which  two  are  unusually  wide  in  proportion  to  their 
length,  and  in  outline  much  resemble  Fig.  48,  though  the  edge  is  more 
semicircular.  One  of  these  is  7  inches  long,  3J  inches  wide,  and  IJ 
inches  thick;  the  other  5^  inches  long,  2^  inches  wide,  and  IJ  inches 
thick. 

I  have  seen  a  celt  presenting  a  narrow  variety  of  this  form,  which 
was  found  at  Albury,  near  Bishop's  Stortford.  It  is  6}  inches  long, 
and  1|  inches  ^vide,  and  polished  all  over. 

The  ordinary  form,  though  apparently  of  most  frequent  occurrence  in 
the  East  Anglian  counties,  is  not  by  any  means  confined  to  that  district. 
One,  8^  inches  long,  2}  inches  broad,  and  1^  inches  thick,  the  sides  very 
slightly  flattened ;  and  three  others,  6  inches  and  5  inches  long,  with  the 
sides  more  rounded,  all  found  in  the  Thames,  at  London,  are  in  the 
British  Museum.  The  Rev.  W.  Greenwell,  F.S.A.,  has  one  7i  inches 
long,  found  at  Holme,  on  Spalding  Moor,  Yorkshire. 

A  flint  celt  of  this  form,  6  J  inches  long,  from  Reigate,*  is  in  the  British 
Museum,  as  well  as  another,  6^  inches  long,  rather  oblique  at  the  edge,  found 
in  a  barrow  in  Hampshire,  engraved  in  the  Archa:olo(jia.\  I  have  a  short, 
thick  specimen,  4}  inches  long,  found  at  Eynsham,  Oxfordshire.  It  some- 
times happens  that  celts  of  this  general  character  have  one  side  much 
curved  while  the  other  is  nearly  straight,  so  that  in  outline  they  resemble 
Fig.  8G.     One  such,  5  inches  long  and  2  inches  broad  in  the  middle, 

•  See  "  Horro  Feralos,"  pi.  ii.  8. 

t  Vol.  xvii.  pi.  xiv.    **  Jlonp  Feralra,"  pi.  ii.  10. 
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foniid  at  Bisbopstow,  is  in  tbe  Blockinore  MuRenm.  ADother,  6|  inches 
long,  with  the  eidcH  less  curved,  found  at  Stnnton  Fitzwarren,  Wilts, 
hsH  been  engraved  by  tbe  Archaeological  Inutitute.* 

The  same  type  aa  Fig,  43  occaeionaliy  occurs  in  other  materialH  than 
flint.  Mr.  James  Wyatt,  F.G.S.,  baa  a  celt  of  greenstone  9}  inches 
long,  di  inches  wide  at  the  edge,  which  is  slightly  oblique,  and  2|t  inches 
thick,  found  many  yenrs  ago  in  Miller's  Bog,  Pavenham,  Beds.  There  is 
an  engravtnf{  of  it,  on  which  it  la  described  as  of  flint,  but  snch  ie  not 
the  fact.  The  form  is  also  sometimes  found  in  France  and  Belginm, 
I  have  specimens  from  both  countries ;  and  one  from  Perigord,  8  inches 
long,  is  in  the  Museum  at  Le  Puy. 

Allied  to  this  form,  but  usually  more  rounded  at  the  sides,  and  flatter 
on  the  faces,  are  the  implements  of 
which  an  example  is  given  in  Fig.  44. 
The  original  was  found  at  Colon,  Cam- 
bridgeshire, in  186S.  The  type  is  the 
same  as  that  of  Fig.  S5;  but  in  this  case 
the  celt  is  polished  all  over.  The  butt- 
end  is  ground  to  a  semicircular  outline, 
hut  is  like  the  sides,  ronnded.  The  same 
is  tbe  case  ^vitb  some  of  the  thicker  celts 
of  the  form  last  described.  A  celt  of 
much  the  same  character,  bnt  with  the 
sides  apparently  rather  flatter,  is  en- 
graved in  the  Arch,  .foiim.,  xx,  p.  192. 
It  is  7i  inches  long,  and  was  fonnd  at 
Panshnpgcr,  Herts.  One,  5  inches  long, 
from  the  Isle  of  Wight,  is  in  the  British 
Museum.  The  edge  is  oblique,  as  is 
that  of  another  of  the  same  length  foand 
on  the  South  Downs,  and  now  in  the 
Museum  at  Ijowes.  Another  of  grey 
tliut,  7  inubcs  long,  tapering  from  2 
inches  at  edge  to  1  inch  at  butt,  J  inch 
thick,  semicircular  at  the  butt  and  edge, 
r,)i  «-^u.u..,v,uuu..:«r  ;  (jj^,  f^^^^  poHshcd  no«rly  all  over,  but 
the  sides  sharp  and  left  unground,  wax  found  during  tbe  Main  Drainage 
Works  for  London,  and  is  in  the  British  Museum. 

I  have  seen  specimens  of  tbe  same  kind,  with  the  sides  straight  and 
sharp  though  slightly  rounded,  tapering  towards  the  butt,  which  is  semi- 
circular, and  varying  in  length  from  51  inches  to  71  inches  long,  found 
at  Aldurton,  KuH'olk ;  Thorn  Marsh,  Yorkshire;  Norton,  near  Malton: 
Westacre  Hall,  Norfolk  ;  and  elaewbere.  Mr.  J.  Brent,  F.S.A.,  has  shown 
me  a  drawing  of  one  about  7  inches  long,  found  at  Bighurougb  Wood, 
Tun  ford,  Canterbury, 

The  celt  shown  in  Fig.  45  belongs  to  the  same  class,  though  it  is 
rather  flatter  at  the  Hides,  it  Ja  polished  o\er  the  greater  part  of  its  sur- 
face, but  is  on  one  face  quite  unpolished  at  the  edge.  I  hiLve  engraved 
it  as  an  example  of  the  manner  in  which,  after  the  edge  of  a  hatchet  of 

*  AreA.  Jimra.,  ix.  p.  194.     ".SLilUbur}'  rol.,"  p.  112. 


L    FACET  AT  THE   EDGE. 


this  kind  had  become  damaged  by  ase,  a  fresh  edge  was  obtained  by 
chipping,  which,  is  some  instaucea,  the  owner  of  the  implement  waB  not 
at  the  pains  to  sharpen  by  grinding. 

Fig.  4ti  gives  another  variety  of  the  flint  celts  with  sharp  or  somewhat 
roDDded  sides.  It  is  slightly  ridged  along  each  face,  and  the  faces, 
instead  of  being  uniformly  conves  to  the  edge,  have  at  the  lower  part  a 
nearly  flat  facet  of  triangular  form,  the  base  of  which  forms  the  edge. 
This  specimen  was  found  at  Great  Bedwin,  Wilts,  and  is  in  the  collection 
of  the  Sev.  W.  Grcouwell,  F.S.A.,  of  Durham. 

I  have  a  nearly  similar  celt,  6^  inches  iong,  found  at  Hepworth, 
SuB'olk,  but  the  facet  at  the  edge  ia  not  quite  so  disitDct.  I  have 
another  from  Abingdon  only  4^  inches  long. 


A  flint  celt  from  Chiriqui,*  found  with  a  sort  of  flint  pnnch  and  some 
burnishing  pebbles  in  a  grave,  presumed  to  be  that  of  one  of  the  native 
workers  in  gold,  is  remarkably  like  Fig.  40  in  form. 

Mr.  R.  Fit<:h,  F.S.A.,  has  a  large  thick  specimen,  98  inches  long, 
8}  inches  broad  at  the  edge,  and  1^  inches  thick,  found  at  Hockingham 
Common,  Norfolk,  and  a  shorter,  broader  one  with  a  faceted  edge,  from 
Pentncy.  Another  of  flint,  6}  inchox  long,  with  the  sides  much  rounded, 
but  with  a  similar  facet  at  the  edge,  was  found  at  Histon,  Cambs.,  and 
is  in  the  collection  of  the  Rev.  S.  Banks. 

*  L.  Simonin.  "  La  Vie  Soutctruino,"  &c ,  16CT.    Mortillet,  "  Mat.,"  iii,  p.  101. 


»4 


[chap.  ^ 


It  BCems  probable  that  these  instrumentB  whcD  first  made  did  not 
exhibit  the  fticct  at  the  edge,  but  that  it  has  rcHultod  from  repeated 
griuding  an  the  edge  became  iujnred  by  wenr. 

A  celt,  apparently  of  this  section,  but  more  truncated  at  the  bntt, 
au(l  with  a  narrow  facet  runniiig  along  the  centre  of  the  face,  was 
found  in  Llangwyllog,  Anglesey, 
and  is  engraved  in  the  Arcba- 
oloifical  Journal.*  it  IP  not  of 
flint,  but   of    "white   magnesian 

Fig.  47  exhibits  a  beautiful  im- 
plement of  a  different  character, 
and  of  a  very  rare  form,  inasmach 
as  it  expands  towards  the  edge. 
It  !a  of  ouhreous- coloured  flint 
polished  all  over,  and  is  in  the 
collection  of  the  Rev.  W.  Grcen- 
weU,  F.K.A.  It  was  found  at 
Durradon,  Northumberland.  In 
outline  it  much  resembles  that 
from  Gilmcrton,  Fig.  76,  but  this 
latter  has  the  sides  flat  and  a  cnt- 
ting  edge  at  each  end. 

A  celt  of  similar  form,  bat  only 
G.J  inches  long,  found  at  Cliff 
Hill,  is  in  the  Museum  at  Lei- 
cester. 

A  few  specimens  of  this  form, 
both  ungronnd  and  ground  merely 
at  the  edge,  have  already  been 
mentioned,  and  Bpocimens  en- 
graved, aa  Figs.  21  and  36. 
Hatchets  espanding  towards  the 
edge  are  of  more  common  occur- 
I'uuce  in  Denmark  than  in  this 
country,  though  even  there  they 
are  nilher  rare  when  the  expan- 
sion is  well  defined. 

The  next  specimens  I  shall 
doKcribo  are  principally  made  of 
other  maleriuls  than  flint. 

Fig.  48,  in  my  own  collection,  is 
Via.  »".-iiiirrLii"ii,  Ni-iiiiiiiiii-fiiiinii,  |  of  poq>hj  ritic  greenstone,  and  was 
found  at  Colon,  Cam  bridge  ci  live.  It  is  polished  all  over,  eiiually  convex 
on  both  fai'OM.  and  has  the  hidi-s  rather  more  rounded  than  most  of  those 
of  iK'iirly  Kiniihu'  t-ei'tion  in  flint.  The  butt  in  rather  sharper  than  the 
hidi'^i.  I  have  all  analogous  iuiplenicnt,  but  with  the  sides  straightcr  and 
rather  niure  converging  towardN  the  butt.  It  was  found  at  Xnunington, 
Yiirkhhire,  and  was  presented  to  me  by  Mr.  Charles  Monkman,  of  Malton. 
OJiiTs  bavo  bi.„ii  found  in  the  same  district. 

•  xjcvii.  pi.  I.  I,  p.  IGI. 


OF   OTHER  MATERIALS   THAN    FLIXT. 


Other  specimens  of  grocnatone  have  been  foand  in  the  Fens,  e 
wLich  Are  in  the  Museum  of  Ibe  Cambridge  Antiqunrian  Society. 

lo  the  Newcastle  Museum  is  a 
compact  greenstone  celt  of  this 
character,  6}  inches  long,  with  the 
edge  slightly  obliqne,  found  at  Pen- 
rith Beacon,  Cumberland. 

Implements  of  this  class  aro  fre- 
qaentiy  more  tapering  at  the  butt 
tlian  the  one  sbown  in  the  figure. 
I  have  several  such  from  the  Cam- 
bridge Fens,  and  have  seen  an  ex- 
ample from  Towcester  (Mr.  8.  Sharp, 
F.S.A.).  One  of  flint,  i  inches  long, 
so  much  rounded  at  the  edge  as  to 
be  almost  oval  in  outline,  foand  near  I 
Mildenhall,  is  in  the  Christy  Col-  r 
lection.  Mr.  J.  F.  Lucas  has  one 
of  greenstone,  4|  inches  long,  from 
Wormbill,  Derbyshire. 

Fig.  49,  of  dark  grey  whinstone, 
is  of  much  the  same  character,  but 
has  an  oblique  cutting  edge.  The 
butt -end  is  ground  to  a  blunted 
curve.  The  original  is  in  the  col- 
lection of  the  Rev.  W.  Grecnwell, 
F.y.A.,  and  was  found  in  draining  at  Ponteland,  Northumberland. 
Another,  in  the  same  collection,  similar,  but  much  rougher,  6  inches  long, 
was  found  at  Halton  Chcsters,  in  the  same  county. 

Mr.  James  Wyatt,  F.G.8.,  has  a  flint  hatchet  of  nearly  tbe  same  form, 
H  inches  long,  found  at  Kompston,  near  Bedford.  A  colt  from  Anda- 
lusia of  this  character,  but  with  the  edge  strnightor,  is  engraved  in  the 
Ai'liiriiloijiciil  Jiiiinial.' 

The  celt  engraved  in  Fig.  50  is  in  the  collection  of  the  Rev.  W. 
Greenwell,  F.S.A.,  and  was  found  at  Fridaythorpe,  in  the  East  Riding  of 
Yorkshire.  It  is  formed  of  green  hone-stone.  Another,  similar  but 
thicker,  and  havinf;  the  sides  more  convergent  and  the  edge  less  oblique, 
was  fonnd  at  the  same  place  and  is  in  the  same  collection,  in  which  also 
is  the  fragment  of  a  larger  implement  of  the  same  class  from  Amotherby, 
near  MaJton,  Yorkphirc.  Mr.  Greenwell  has  another,  4J  inches  long,  2^ 
wide  at  the  edge  and  \\  at  batt,  and  1{  inch  thick,  which  was  found  in 
a  barrow  with  a  burnt  interment  on  Kenmer  Moor,  Yorkshire.  It  is 
apparently  of  clay-slate  which  has  become  red  by  burning  with  the  body. 

The  Messrs.  Mortimer  have  one  of  this  form  in  greenstone,  6J  long, 
fonnd  near  Malton,  and  also  one  in  flint,  4  J  long,  found  near  Fimber. 

I  have  a  well-finiwhcd  celt  of  hone-stone,  rather  thicker  proportionally 
than  that  figured,  CJ  inches  long,  and  probably  found  in  Cumberland,  it 
having  formed  part  of  the  Crosthwaite  Collection  at  Keswick.  The  liev. 
W.  Greenwell,  F.S.A. ,  has  another  of  basalt,  with  straight  sides,  taper- 
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ing  from  2J  InchoB  at  edge  to  1}  at  batt,  01  in  length,  and  1|  thick, 
found  in  a  p^at  moM  at  Cowsbill-in-Weardale,  Darham. 

A  thin,  flut  form  of  cilt.  still  prusoutiug  the  same  character  of  section, 
ifi  represented  in  Fig.  61.  The  origintil  is  formed  of  a  hard,  nmHf 
black  clay-Hlntc,  nnd  was  fonnd  at  Oulnton,  in  the  North  Biding  of  York- 
Hhire.  Like  ko  maoy  others  which  1  havo  dcsciribed,  it  is  ia  the  collec- 
tion of  the  llcv.  W.  Ureenwell,  F.S.A.,  of  Durham, 

A  colt  of  greenstone,  4j  inches  long,  of  the  same  character,  bnt  thicker 
and  with  straighter  sides,  was  found  at  Newton,  Aberdeenshire,  and  it 
in  the  Antiquarian  Mnscum  at  Edinburgh,  where  is  also  another,  in  ont- 


ir  li^jurc,  but  lirmiilir  lit  tile  buH-cnil,  and  having  ono 
Md.-  sKiii.'wIiat  tliilti'iii'd.  It  was  found  at  litclhall,  near  Kdinbiirgb, 
iind  is  1,;  indies  Ion;;.  -2<  broii.t.  and  ,-;  tlii.'k. 

Kiinii'  li'isli  ccltM,  formed  of  dilVeri'nt  motuinoiiiliic  rockR,  proaent  the 
Mime  fiiniiM  ft«  those  of  Fi^H.  48  to  .'il.    As  a  rule,  hiiwcvfr,  tlic  sides  of 

Fig.  .I-J  ri|iitM'n1s  iin  cxiiiiisilcly  ]<ii[ish('d  ciH,  i.f  a  mottled,  palo 
Krrcn  colonr.  fiiiin.l  in  llurwiJl  Fin.  fa nibri.lt,'e shire,  mid.  through  the 
kin.hii^s  of  .Mr.  Miirl1..irontrh  I'rj or.  n.w  in  my  own  .-(.Ileolion.  The 
iiiahriul  iipixars  to  lip  h  vtrv  honl  diorilc ;  and  as  both  fuies  nru  highlv 
poli>lji'il  111!  ov>T.  till-  liituiiir  bfstowi'd  in  tin:  mamifii-dire  of  such  an 
instnim.iil  must  have  li.-..n  inimens.'.  It  in  Kiimcwlmt  i-nn-od  length- 
ways, urn!  on  till'  iniiiT  face  is  a  Kli;,'lit  d>'pri'i»'iim.  as  if.  in  chipping  it 
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out,  one  of  the  linos  of  fracture  hud  nin  in  too  far ;  but  even  this  depres- 
sion is  poliehcd,  and  no  trace  of  the  original  chipped  surface  remainii. 
The  point  is  quite  sharp,  and  the  sides  aie  only  in  the  slightest  degree 
rounded. 

Mr.  J.  W.  Rower,  F.Q.S.,  has  a  somewhat  larger  specimen  of  the 
same  character,  found  at  Daviot,  Inverness.  It  is  ^gbtly  broken  at  the 
point«d  butt,  but  mast  have  been  about  6  inches  long  and  8|  broad. 
The  material  is  of  similar  character,  but  perhaps  more  nearly  approaching 
what  the  French  term  jadeile.     In  the  Tniro  Museum  is  another  highly 


fl'i'lHIl'- 
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polished  celt  of  the  same  form,  and  similar  material,  found  near  Fal- 
mouth. 

Another,  of  "  a  fine  granite  stone,  highly  polished,  9  inches  long.  4} 
broad  at  one  end,  tapering  to  the  oUier,  its  thickness  in  the  middle  i  of 
an  inch,  and  quite  sharp  at  the  edges  all  round,"  was  found  at  Maine,* 
near  Dumfries,  in  1779.  It  was  discovered  in  blowing  up  some  large 
stones,  possibly  those  of  a  dolmen. 

Another  celt,  7f  inches  long,  "  the  edges  thin,  rising  gradually  to 
about  the  thickness  of  half  an  inch  in  the  middle,"  was  found  in  1791 
near  Uopton,  Derbyshire.!     I'he  material  is  described  as  appearing  "  to 

•  Ardutfl.,  Tii.  p.  414.  f  lliid.,  xii.  pL  u.  1. 
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I'n  mArlilr;,  rif  a  lii;ht  ouliinr  tinged  with  j-cllow,  and  a  mixttire  of  pule  red 
utnl  i/ri-f.u  vriiiiK." 

hi  tli«  ei}]\i:rAU»i  nf  Mr.  J.  F.  Lucas  ir  a  celt  of  this  type  slightly 
iiiii;jmtiii'tri(.iil  in  outline,  owinfi;  to  the  cleavage  of  the  atone.  It  is  Si 
iiii-)icH  liiii|{,  2,\  linind,  and  i  thick.  It  is  said  to  have  been  fonnd  near 
llrit-rliiw,  Itiixton.  Tbo  material  iH  a  green  jade-like  stone,  but  so 
llliniiiM  ill  a[i{i(^iiraiirn  aH  to  rcBcmblc  fibrolite. 

A  liifKo  t'lilt,  11  j  1<»J(;,  i  in  cxtrciuo  width,  and  1|  in  thickoess,  found 
ill  Cornwall,*  and  now  in  ttw 
Antiquarian  Muaenm  at  Edin- 
burgh, is  of  much  the  same  oat- 
line  as  these,  bnt  it  is  thicker  in 
proportion,  and  the  sides  arc 
tilightly  flattened.  The  material 
is  of  the  jadoite  character. 

Several  of  these  highly  polished 
jadeite  celts  have  been  fonnd  in 
dolmens  in  Brittany,  and  there 
are  some  fine  specimens  in  the 
KIuHcum  at  Vannes.  Some  of 
themt  have  small  boles  bored 
through  them.  The  varioas  types 
of  Itrittnny  celts  have  been  clae- 
sifiod  by  the  SoeUU  Pohjmatkiqut 
ifti  Murhiliau.\  In  the  Moaee  de 
St.  OcnDitin  is  a  epocimen  (nn- 
bored)  9  inches  long,  and  fonnd 
near  Paris.  ^  I  have  on«  7^ 
ini-hcs  long  from  St.  Jean,  Cha- 
toHiuhin.  One  abont  6^  inches 
long,  fnim  the  environs  of  Sois- 
sonii,  is  in  the  Mnsenm  at  Lyons. 
Oni<  of  jade,  of  analogous  form 
to  tht'so,  and  found  near  Brussels, 
is  .•ngrnved  by  Le  Hon. ; 

Five  spocimons  of  the  same 

cburai-i.T.  of  different  sires,  the 

U'ti^fi  aWut  tH  inches  in  length, 

Aii>i  the  sbortt-^  abont  4  inches, 

»rt'  sA:d  to  have  been  fonnd  with 

Kor.::tit  remains  at  Kastrich,  nc«r 

in  th<'   Mustnni  at    Mavence.     The 

otb.-i¥  of  ,-h'..'r;i.-  »:b:w.     They  are 

ii-albi'r  i'is<\  4rr»T;cv\i  aivmately  with 

t\is,  as-,i  ::;  *i-\v^.l»r,«  with  their  tlM. 
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Both  with  the  English  and  continental  specimens,  there  appears  to 
be  considerable  doubt  as  to  the  exact  localities  whence  the  materials 
were  derived  from  which  they  are  formed. 

Instruments  for  which  such  beautiful  and  intractable  materials  were 
selected  can  hardly  have  been  in  common  use  ;  but  we  have  not  sufficient 
ground  for  arriving  at  any  trustworthy  conclusion  as  to  the  purpose  for 
which  they  were  intended.  I  have,  however,  a  short  celt,  8J  inches 
long,  from  Burwell  Fen,  and  made  of  this  jade-like  material,  which  has 
evidently  been  much  in  use,  and  was  once  considerably  longer.  It 
appears,  indeed,  to  be  the  butt-end  of  an  instrument,  like  Fig.  52. 

I  now  come  to  the  second  of  the  subdivisions  under  which 
I  have  arranged  this  class  of  implements,  viz.,  those  having 
the  sides  flattened.  The  flat  sides,  of  course,  taper  away  to  a 
point  at  the  cutting  edge  of  the  celts,  and  usually  diminish 
much  in  width  towards  the  butt-end,  which  is  commonly  ground 
to  a  semicircular  blunted  edge.  The  implements  of  this  kind  are 
generally  very  symmetrical  in  form. 

I  have  selected  a  large  specimen  for  engraving  in  Fig.  58.  It  is  of 
grey  mottled  flint,  ground  all  over  to  such  an  extent,  that  hardly  any 
traces  of  the  original  chipping  remain.  It  was  found  at  Botesdale,  Suffolk, 
and  was  formerly  in  the  collection  of  Mr.  Warren,  of  Ixworth,  but  is  now 
in  my  own. 

One  of  the  same  form,  found  near  Stowmarket,  is  engraved  in  the 
Arch(rolo(jia*  If  the  account  there  given  be  correct,  it  was  12  J 
inches  long.  A  specimen  from  Cardiff,  now  in  the  British  Museum, 
4^  inches  long,  has  lost  a  considerable  portion  of  its  original  length  by 
use,  and  is  ground  so  that  the  edge  forms  a  facet  with  the  face.  The 
sides  at  the  butt-end  are  somewhat  rounded,  but  near  the  edge  they  arc 
flat,  and  ^  inch  wide. 

A  fine  specimen  of  this  character,  formed  of  ochreous  flint,  and  9  inches 
long,  found  in  Swafl'ham  Fen,  Cambridgeshire,  is  in  the  Christy  Collec- 
tion, as  well  as  one  from  Mildenhall,  5^  inches  long,  the  butt-end  of 
which  is  sharper  than  is  usual. 

Mr.  R.  Fitch,  F.S.A.,  has  f^  flint  celt  of  this  type,  7  inches  long  and  2  J 
broad  at  the  edge,  which,  however,  has  been  broken  off.  It  is  said  to 
have  been  found  in  a  tumulus  at  Swannington,  Norfolk,  in  1855.  In 
the  Northampton  Museum  is  a  specimen,  6  inches  long,  of  ochreous 
flint,  found  at  Gilsborough,  Northamptonshire.  Mr.  James  Wyatt, 
F.G.8.,  has  a  beautiful  implement  of  this  type,  but  narrower  in  propor- 
tion to  its  length,  being  7  inches  long  and  only  1}  wide  at  the  edge. 
It  was  found  in  the  Thames  at  Coway  Stakes,  near  Egham.  Mr. 
Cunnington,  F.G.S.,  of  Devizes,  has  a  fine  specimen,  9i  inches  long, 
and  8  wide  at  the  edge,  with  the  sides  quite  flat,  but  loss  than  \  inch 
wide.  It  is  of  ochreous  flint,  polished  all  over,  and  was  found  at 
Crudwell,  Wilts. 

Others,  in  flint,  have  been  found  at  Sutton,  Suffolk  f  (8  inches  long) ; 

♦  Vol.  xvi.  pi.  lii.  p.  361.  f  Mr.  Baker,  Woodbridge. 
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Wishford,  Great  Bedwin,  Wilts*  (7  inches) ;  PortEmoutb ;  +  Cherbnry 
Camp,  Pnsey,  FsringdoD;  (5^  isches  long,  edge  faceted);  and  Ramp- 
ton,  Cambridge. I 

In  the  Anti<iaarian  Hnsenm  at  Edinburgh  is  one  of  gre;  flint,  from 


Skyc,  7J  inches  long  Hud  i\  wide  at  the  edge.  Another,  Hi  inches  long, 
in  the  same  museum,  from  Itox  burghs  hi  re,  hiis  ibe  middle  part  of  the 
faces  ground  flat,  bo  that  the  soctiim  is  n  sort  of  compressed  octagon  : 
the  edge  is  nearly  straight. 

•  ItoT.  W.  (im.nTcll,  FS.A.  t   Mr.  .Iiiiii™  llroiiu, 

;  Mr.  Frank  liurkinnil,  F,ZS.  {  U.-v.  S.  Unuks. 
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Much  the  eatne  form  occnrs  in  other  matenals  than  flint.  I  have  a 
Hp«cimen  with  one  side  less  flat  than  the  other  10^  inches  long,  3  wide, 
and  1|  thick,  said  to  have  been  found  with  fonr  others  in  a  cairn  on 
Draim-a-shi,  Culloden  Invemees 

The  fine  celt  from  Gilmerton  Fig  76  is  of  the  same  class,  but  has 
a  cutting  edge  at  each  end 

Implements  of  neady  similar  form  to  that  last  descnbad,  but  having 
the  edge  obhque    are  also  met  with      That  engraved  in  Fig.  Si  was 


Flu.  W.— UcHnnl, 


found  at  Lackford,  SuQblk,  and  was  formerly  in  the  collection  of  Mr. 
Warren,  of  Ixworth,  but  is  now  in  mine.  It  is  of  grey  flint.  I  have 
another,  of  white  flint,  of  the  same  length,  bat  a  tnfle  narrower,  and 
with  the  grinding  for  the  edge  forming  more  of  a  facet  with  the  body 
of  the  celt.  It  was  found  in  the  Isle  of  Portland.  The  obliquity  of  tbit 
edge  was  no  doubt  intentional,  and  may  have  originated  in 
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in  which  these  hatchets  were  mounted  in  their  hiifle.  Professor  NilBEOD"^ 
has  saggcsted  that  the  obhquity  is  due  to  the  front  part  of  the  hlade 
heing  worn  away  in  nse  more  qnickly  thas  the  back. 

To  this  class,  though  very  different  in  appearance,  belongs  a  beanli- 
fully  made  celt  of  groy  flint  in  the  British  Museum.  It  is  probably  of 
English  origin,  though  the  place  of  finding  is  unknown.  The  aides  are 
straight  and  flat,  but  only  about  i*«-  of  an  inch  wide,  the  faces  equally 
convex  and  polished  uU  over.  It  is  9  inches  long,  and  tapers  from  14 
inches  wide  at  the  edge,  which  ia  broken,  to  B  at  the  bntt.  Its  greatest 
thtckncBS  is  ^  an  inch.     It  is  engraved  in  the  Arcbaoloyicid  JouniaH 

Fhnt  oelta  of  the  type  of 
both  Figs.  53  and  54  are  not 
uncommon  in  France  and  Bel- 
gium.    They  also  are  fonnd, 
I    though  rarely,  in  Ireland. 

The    cutting  end   of  one 
I  formed  of  nearly  transparent 
I  qnartz,  and  found  in  Egypt, 
's  in  the  Mnaeum  at  Geneva. 
Celts  with  the  sides  flat- 
I  tened  are  of  not  nnfreqaent 
iurrence  in  other  materials 
than  flint.      That  figured  as 
No.    55    is    of   ochreous -co- 
loured   quartz ite,    and    was 
found  at  Dalmeny,  Linlith- 
gow.    It  ia  preserved  in  the 
Antiqnarian  Mnaeam  at  Edin- 
burgh.    The  form  is  remark- 
able,   as  being  ao  broad  in 
proportion  to  the  length.  The 
Rides  are  flat,  but  the  angles 
they  make  with  the  faces  are 
slightly  rounded.     The  butt- 
end  is  rounded  in  both  direc- 
tions, and   appears  to  have 
hven  worked  with  a  pointed 

f  ffr  nst  ne  of  much  the  same  form,  but  with  the  sides 
ng  C  hes  long  and  3}  wide,  which  was  found  in  Locb- 
IHUO  It  in  the  aamu  museum.  This  tatter  more  nearly 
ri-scniblis  tig  51  in  outhne  Another,  more  triangnlar  in  outline,  6t 
inches  long  i'  vidL  and  1  j  thick  was  found  at  Darugh,  Yorkshire,  and 
is  in  tht  collection  of  tbe  Ue% .  W.  OreenwcU,  F.S.A. 

Many  of  the  Danish  greenstone  celts,  which  are  perforated  at  the  bntt, 
])resent  much  the  same  outline  and  section. 

Slone  hateheta  of  this  cliaracter  occur,  lbou<{li  rarely,  in  France.  I 
have  sien  one  in  the  colIectioD  of  M.  Aymard  ut  lie  Puy.    I>r.  Finlay, of 


f  Vol.  i 


.  p   2. 
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Athena,  has  a  thin,  flat  hatchet  of  this  form  made  of  heliotrope,  SJ  inches 
long,  and  with  flat  sides,  found  in  Greece. 

Several  celte  of  this  form  have  been  brought  from  diSbrent  parts  of 
Asia.  One,  of  basalt,  2  inches  long,  wedge-shaped,  found  at  Muquior,'' 
in  ISouthern  Babylonia,  is  in  the  British  Museum;  and  several  of  jade,  8 
to  4  inches  long,  procured  by  Major  Sladen  from  the  province  of  Yun-uan 
in  Sontbcm  China,  are  in  the  Christy  Collection.  By  Major  Sladea's 
Idnduess  I  have  also  a  Bpecimen. 

The  same  form,  also  in  jade,  has  been  fonnd  in  Assam,!  where  celts 
are  held  in  veneration.  Some  from  Java,  in  the  Museum  at  Leydeu, 
formed  of  flint,  present  the  same  section,  but  the  aides  expand  towards 
the  edge.     A  nearly  similar  but  longer  form  occurs  in  Japan. 


i^.  5G  is  of  the  aame  character  as  Fig.  55,  but  narrower  at  the  butt- 
end.  The  original  is  in  the  collection  of  the  Eev,  W,  Qreenwell,  F.S.A., 
and  is  formed  of  Lydian  stone.  It  was  fonnd  at  SpronstoD,  near  Kelao, 
Roxburgh  shire.  Though  flat  at  the  aides  along  most  of  the  blade,  the 
eection  becomes  oval  near  the  bntt-end. 

I  havo  a  smaller  example  of  this  type  in  clay-slate,  8}  inches  long  and 
1  j  wide  at  the  edge,  found  at  Camaby.  near  Bridlington.  The  bntt-end 
is  in  this  case  rectangular  in  section.     It  closely  resembles  the  flat-sided 


Pive.  EtkHBl.  Sv.,  1370,  p.  liii. 
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hatchets  BO  commonly  foand  in  Fritnce.  I  have  on  Iriali  e«H  of  the 
RAmo  form  fouu<I  nciir  Arma;,'li,  and  made  of  clay-Blato.  Flat-sid«d  «lti 
are,  however,  rare  in  Iroland. 

A  celt  of  grey  Hint,  of  much  the  same  outline,  bnt  bavin);  the  ndei 
roundi-d  and  not  flat,  and  the  butt  brought  to  a  straight  sharp  edge, 
was  fonnd  in  Burwell  Fon,  and  Is  now  in  the  Christy  CoUectioti.  It  ii 
4|  inches  long,  aud  2i  wide  at  the  edge. 

A  celt  of  the  Raiuo  section,  but  of  peculiar  form,  with  the  aidei  curved 
slightly  inwards,  and  taperiug  considerably  to  the  butt,  is  Bhown  in 
P'iiL,'.  57.     The  sidoH  are  flat,  but  have  the  angles  slightly  Tonnded :  ■ 


narrow,  Hiittt-nt^d  fare  is  carried  round  the  bultond.  It  would  appear 
to  have  been  made  from  a  calcarmus  noiluli'  found  in  some  argillaceons 
hid,  like  till!  t«-]i|:iriii  in  t)ii>  Ltmdon  iliiy.  Itotb  of  iln  faces  present  a 
series  of  divrrgiii;;  cracks,  of  fiii;;bt  dc|itli,  aiiparfutly  resulting  from  the 
disHolution  of  c;ilcari'ous  vcinn  in  the  stone.  It  was  found  at  Nannlng- 
l.in.  Yorksbire,  and  is  in  the  coll.'ction  of  the  IWv.  W.  Grcenwell,  F.S.A. 
Thu  ori;;lnal  of  Fig.  fl»  was  discoverwl  at  liurradon.  Xortbumbcrland. 
wh.T.'  also  thtt  fine  flint  cell.  Fig-  47.  was  f.mnd.  This  likewise  is  in 
the  sami'  cnlU-i-tiim.  It  is  tif  piiqdiyrilic  stone,  and  has  the  angles  of 
tbc  flat  sides  sli.^btly  rounded.    Anothir,  in  tbi>  same  collection,  i  inches 
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long,  from  Doddington,  in  the  same  couaty,  ia  of  similar  character. 
Celts  of  much  the  same  character  and  size  have  been  found  in  the 
Shetland  laiee,  one  of  which,  6^  inehea  long,  from  West  Burradrtb,  is 
in  the  British  Museum. 

Fig.  59  shows  a  colt  of  much  the  same  general  character,  found  at 


— BiiTTndon  NoTlhumberUad. 

Livennere,  near  Bury  St.  Edmunds      It  is  formed  of  a  close-grained 

(rrcenatone,  and  is  in  my  own  collection      The  angles  at  the  sides  are 

slightly  rounded     I  have  another  hatchet 

of  the  same  size  and  of  similar  material 

with  the  angles  left  sharp,  found  near 

Cirencester      Greenstone  celts  of  abont 

this  si/e,   and  with  the  sides  more   or 

less  flat,  BO  as  to  range  between  Figs 

48  and  58,  are  of  not  uncommon  occur 

rence  in  tlie  Fen  country.     Mr  Fisher 

of  Ely,  has  one,  found  near  Manoa  au  1 

several  from  Bottisham.     I  have  one  of 

felstone,  8}  inches  long,  found  at  Coton     I 

Cambs.,  one  side  of  which  presents  a    ' 

flat  sorface  |  inch  wide,  while  the  other 

is  but  slightly  flattened. 

A  still  more  tnangalar  form  more 
convex  on  the  faces,  and  having  the 
square  sides  much  narrower,  is  shown 
in  Fig.  60.  from  a  specimen  in  the  loI 
lection  of  the  Rev.  W.  Grcenwell  F  S  A 
found  at  Uderton,  Northumberland 


r  hone-stone.     The  a 


s  of  the  sides  are  rounded 


hard    slatj  rock 


Luving  tlio  aides  sburp.     They 
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In  the  Antiquarian  MaBeam  at  Edinburgh  are  tno  implements  of 
greenstone,  2i  and  B  iiiuhcx  long,  of  nearly  Rimilar  form  to  Fig.  60,  bat 
""  found  in  the  Isle  of  Skye," 

A  BniiiUcr  celt  of  the  saiuo  cha- 
racter, 2^  inchoa  long,  fonnd  in  a 
CBJru  at  Brindy  Hill,  Aberdeenshire,  t 
is  iu  the  British  Museum. 

One,  2i  inches  long,  formed  of 
hiematite,  or  touchstone,  from  8ar- 
(iis,J  in  Lydia,  and  in  the  same 
collection,  is  of  much  the  same 
form,  but  rounder  at  the  aides  and 
less  pointed  at  the  butt. 

Implements  of  the  form  repre- 
sented in  Fig.  61  occur  most  fre- 
quently in  the  northern  part  of 
Britain,  especially  in  CumberUnd 
and  Westmoreland,  in  conseqaenee, 
it  may  be  euppoaed,  of  the  felspathic 
rocks,  of  which  they  are  uaually 
formed,  being  there  found  in  the 
greatest  abundance.  That  here 
figuri:d  is  in  the  British  Museum.  It 
is  of  mottled  close-grained  atone, 
beautifully  liuishcd,  and  was  found  in 
a  turf  pit  on  Windy  Harbour  Fajm, 
near  Pendic,  Lancashire.  §  It  is  more 
slender  than  the  generality  of  the 
iinpiemonts  of  this  class,  which  in 
outline  usually  more  closely  reaem- 
ble  Fig.  77,  which,  however,  has  a 
cutting  edge  at  each  end.  They 
sometimes  slightly  expand  towards 
the  butt- end. 

I  have  a  more  roughly  finished 
implcmi;nt  of  this  class,  with  the 
two  faces  faceted  longitudinally, 
found  near  Wigton,  Cumberland, 
and  formerly  iu  the  Orosth waits 
Museum  at  Keswick.  It  is  formed 
of  felspathic  ash,  much  decompoaed 
on  the  surface,  and  9  iuches  long. 
Komo  larger  spci-iuiens  of  similar 
character  arc  now  in  the  Christy 
Collection.  One  of  them  is  18] 
inches  in  length. 

has  an  implement  of  this  type,  bat 
straighter,  and  the  angles  rounded,  found  at  Holme,  on 

t  "H..m'Fcralf«,"pl.ii.  II. 
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Spalding  Moor,  Yorkshire.  It  is  of  hone-stone,  7  inches  long,  2^  inches 
broad  at  the  edge,  but  tapering  to  1  ^  inches  at  the  butt.  He  possesses 
another  of  felstone,  12f  inches  long*,  and  2}  wide  at  edge,  found  at 
Great  Salkeld,  Cumberland. 

There  is  a  celt  of  this  type  in  the  Blackmore  Museum,  18|  inches  long, 
8}  inches  wide,  and  IJ  inches  thick;  the  butt-end  round  and  sharpened, 
though  the  edge  has  been  removed  by  grinding.  It  is  said  to  have  been 
found,  5  or  6  feet  deep  in  gravel,  at  Shaw  Hall,'*''  near  Flixton,  Lancashire. 
Another,  in  the  same  collection,  8  inches  long,  8  inches  broad,  and 
1^  inches  thick,  was  found  near  Keswick. 

What  from  the  engraving  would  appear  to  be  a  large  implement  of  this 
kind,  has  been  described  hy  Mr.  Cumingf  as  a  club.  '<  It  is  wrought  of 
fawn-coloured  hone-slate,  much  like  that  obtained  in  the  neighbourhood 
of  Snowdon.  It  weighs  6^  lbs.,  and  measures  17(  inches  in  length, 
nearly  Ql  inches  across  its  greatest  breadth,  and  nearly  2^  inches  in  its 
greatest  thickness.  The  faces  are  convex,  the  edges  blunt  and  thinning 
off  at  both  of  the  rounded  extremities.*'  It  was  found  near  Newton, 
Lancashire.  Another  so-called  club  is  mentioned  as  having  been  found 
near  Keswick.  J 

Clumsy  and  unwieldy  as  implements  of  such  a  length  appear  to  be  if 
mounted  as  axes,  there  can  be  no  doubt  of  their  having  been  intended 
for  use  as  cutting  tools ;  and  though,  from  their  size,  they  might  be  con- 
sidered as  clubs,  yet  Uieir  form  is  but  ill  adapted  for  such  a  purpose, 
even  if  we  assume  that,  as  is  said  to  be  the  case  with  the  New  Zealand 
Patoo-patoo,  they  were  sometimes  employed  for  thrusting  as  well  as 
striking,  and  therefore  had  the  broad  end  sharpened.  The  Stirlingshire 
specimen,  Fig.  77,  which  is  18|  inches  long,  is,  however,  sharp  at  both 
ends.  There  have  been,  moreover,  discovered  in  Denmark  what  are 
indubitably  celts,  almost,  if  not  quite,  as  long  as  the  Newton  so-called 
club.  I  have  myself  such  an  implement  from  Jutland,  of  ochreous  flint, 
16  inches  long  and  8  inches  broad  at  the  edge,  which  is  carefully 
sharpened.  I  have  another  roughly  chipped  Danish  celt,  14^  inches 
long,  which  weighs  6  lbs.  14ozs.,  or  more  than  that  from  Newton. 

The  celt  found  in  Solway  Moss,  with  its  handle  still  preserved,  as  will 
subsequently  be  mentioned,  is  of  the  form  of  Fig.  61.  It  is  of  felspathic 
rock,  9i  inches  long  and  2^  inches  broad,  the  edge  slightly  oblique. 

One  lately  presented  to  the  Society  of  Antiquaries  of  Scotland  §  is  of 
felstone,  15^  inches  long.  It  was  found  at  Drumour,  in  Glenshee,  For- 
farshire ;  from  which  place  also  another  18  inches  long  was  presented 
at  the  same  time.  This  latter  widens  out  suddenly  at  the  butt.  The 
larger  of  these  two  presents  on  its  surface  a  transverse  mark,  not 
unlike  that  on  the  Solway  Moss  specimen,  such  as  may  have  resulted 
from  that  portion  of  the  surface  having  been  protected  for  a  time  by 
a  wooden  handle,  which  eventually  decayed  and  perished. 

Another  from  Lempitlaw,  in  the  Kelso  Museum,  is  18  inches  long. 

The  flattening  of  the  sides  and  faces  of  celts  is  sometimes,  though 
rarely,  carried  to  such  an  extent  that  they  become  almost  rectangular  in 
section. 

•  Areh,  Journ.^  vii.  p.  389.  f  Arch.  Aswr.  Journ.y  xv.  p.  232. 

\  Proe.  Soc.  Ant.,  iii.  p.  225.  }  March  31,  187L 
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That  Bhown  in  Fig.  62  vaa  found  near  the  Rye  bank,  at  Ness,*  in  tbe 
North  Riding  of  Yorkshire,  and  is  formed  of  a  dark,  mach-altered  sUty 
rock,  containing  a  good  deal  of  iron.     The  butt-end,  thongb  broaght  to 


II  edge,  in  not  ho  Kharp  nx  Ihe  broniler  or  cnttinij  end.     The  ourface  iit 
iiiui-wLut  ilL<coni])oi«.'d.     It  in  in  tbc  collection  u!  the  lU'V.  W.  Ureeu- 

•  jMrn.  Ethn.  .S^.,  ii.  p.  16-5. 
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well,  F.8.A.,  in  whicli  also  is  the  somewhat  analogous  implement  shown 
■a  Fig.  63. 

This  also  is  from  the  same  part  of  Yorkshire,  having  been  found, 
in  1868,  at  Qilling,*  in  the  Vale  of  Mowbray,  4  feet  deep  in  peaty  clay.  It 
is  formed  of  clay  ironstone,  and  has  the  angles  somewhat  rounded.     The 


Fig.  M.— OiUiiig  J 

edge  is  obliqne  and  slightly  chipped  away.  Another  celt  of  close-gained 
schist,  found  in  the  same  parish,  and  preserved  in  the  same  col- 
lection, more  resembles  in  outhne  that  from  Ness,  though  not  sharp  at 
the  butt,  and  having  an  oblique  edge.  It  is  5]  inchee,.long  and  2} 
inches  broad.  Mr.  Greenwell  baa  a  thinner  celt  of  the  same  type,  found 
at  Ucslcrton  Carr.  v    ,  ■ 

•  /OHTM.  £thii.  Sac.,  u.  p.  IGS.  w 
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8  Fig.  62,  but  of  green- 


An  Italian  celt,  of  much  the  BAtne  character  it 
stone,  hns  l>ecn  figured  by  Gaataldi.* 

The  next  form  of  celt  which  I  have  to  deRcribe  is  more  cbisel-like  in 
Appcamnco,  both  the  faces  and  sides  being  almost  flat  and  nearly  parallel. 
This  pecuharity  of  form  is  no  doubt  mainly  due  to  the  schistose  character 
of  the  rock  from  which  the  implement  is  made,  which,  ia  the  case  of  the 
original  of  Fig.  04,  ia  a  close-grained  slate  or  hone-stone.  It  was 
found  at  Swinton,  near  Malton,  Yorkshire,  and 
was  given  to  me  by  Mr.  C.  Monkmao.  The 
angles  are  slightly  rounded,  and  the  butt-end  is 
tapered  off  as  if  to  an  edge,  which,  however,  is 
now  broken  away. 

Long,  narrow  celts  of  this  rectangular  section 
arc  of  very  rare  occurrence  both  in  Britain  and 
Ireland,  and,  so  far  as  I  am  aware,  have  never 
been  found  of  flint.  In  Denmark,  on  the  contrary, 
they  are  common  in  flint,  but  usually  of  a  larger 
size  than  the  specimen  Lore  engraved.  The  faces 
also  ore  usually  rather  more  convex. 

They  are  to  be  found  among  the  North  Ame- 
rican \  forms,  sometimes  with  a  hole  towards  the 
butt-end,  as  if  for  sospensioD. 

The  next  specimen,  shown  in  Fig.  65,  is  of  the 
same  material  as  the  last,  and  was  found  in  the 
same  neighbourhood,  at  the  Dykes,  Scamridge,  in 
the  North  Riding  of  Yorkshire.  Owing  to  the 
irregular  fissure  of  the  stone,  it  is  considerably 
thicker  at  one  side  than  the  other.  The  broader 
side  is  flat,  with  the  angles  chamfered,  and  the 
narrower  side  is  rounded.  The  faces  taper  at  the 
butt-end,  which  is  ground  to  a  regular  curve  and 
blunted.  This  also  was  given  to  me  by  Mr.  C. 
""*  '^'  M^'ilm."' ""'        Monkman,  of  Maltoii. 

A  curious  vari<;ty  of  celt  is  shown  in  Fig.  66,  the  original  of  whiuh 
was  found  at  Wbitwell,  in  the  North  Riding  of  Yorkshire,  and  is  in  the 
collection  of  the  Rev.  W.  (ireenwelt,  F.S.A.  It  is  formed  from  a  bard, 
Hbelly  liinestone,  apparently  of  Oolitic  age,  the  surface  of  which  has 
been  partially  eroded.  It  is  nearly  fiat  on  one  face,  and  seems  to  have 
been  intended  for  mounting  as  an  ad/.c.  Other  celts  of  similar  material 
have  been  found  in  the  same  district,  and  Sir.  Grecnwell  has  kindly 
presented  me  with  one  of  much  the  same  character  as  this,  though 
liir  broader  in  proportion  to  its  thickness.  This  specimen,  which  was 
found  at  Osgodby,  closely  resembles  in  section  that  from  Truro,  Fig.  8-1. 
Home  of  the  large  celts  from  the  Shetland  Inles  present  the  same  peco- 
liarity  of  being  flat  on  one  face,  but,  as  the  sides  are  much  rounded, 
I  shall  include  thmi  among  those  of  oval  section,  which  form  the 
third    KnlKlivi»i()n    of    polished    celts,   and    which    I   now    proceed    to 
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Ill 


It  will  be  observed  th&t  implements  of  this  character,  formed  of  flint, 
are  extremely  rare.  The  reason  for  this  appears  to  be,  that  from  the 
method  in  which,  in  this  conntry,  flint  celts  were  chipped  out,  the  sides 
were  in  all  cases  originally  sharp,  and  they  bad  a  pointed  oval,  or  vesica 
pueit,  section.  In  polishing,  this  form  was  to  a  groat  extent  preserved, 
though  the  edges  were,  as  has  been  seen,  sometimes  ground  flttt  and 
sometimes  rounded.  It  rarely  happens,  however,  that  the  rounding  ix 
carried  to  so  great  an  extent  as  to  produce  such  a  contour  that  it  ia  impos- 
sible to  say  within  a  little  where  the  faces  end,  and  the  sides  begin,  tbongli 
this  is  often  the  case  with  ce!ts  of  greenstone  and  other  materials,  which 
were  shaped  out  in  a  somewhat  diS'erent  manner,  and  in  the  formation  of 
which  grinding  played  a  more  conspicuous  part.  It  is  almost  needless  to 
say  that  I  use  the  word  oval  in  its  popular  sense,  and  not  as  significant 
of  a  mathematically  true  ellipse.  At  the  part  where  the  edge  of  the  celts 
commences,  the  section  is  of  course  a  xetica  piitci*. 


The  first  specimen  engraved.  Fig.  67  is  in  my  own  collection,  and 
was  found  in  the  Thames  at  London.  It  is  of  dark  greenstone,  and, 
owing  to  a  defect  in  the  piece  of  stone  of  which  it  was  made  there  is  a 
hollow  place  in  one  of  the  faces.  Colonel  A  Lane  Fox  F  S  A  ,  Law  a 
similar  but  more  symmotrioal  celt,  of  the  same  material  also  U  und  in 
the  Thames.  Another  smaller,  &om  the  same  sonrco  is  in  the  British 
Museum  ;  and  another  is  in  the  collection  of  the  Rev  T   Hugo  F  S.A.* 

Largo  implements  of  this  form  are  of  not  uncommon  ncc  irreDco  in 
Scotland  and  in  the  Shetland  Isles,  There  are  several  m  the  Antiquarian 
Museum  at  Edinburgh,  and  also  in  the  British  Museum  and  in  that  of 
Newcastle.     The  butt-end  is  occasionall}  pointed   and  the  faces  m  broad 
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hpccimeuii  flntter  than  in  Fig.  67.  Several  of  these  celts  in  the  British 
MuBoum  were  fonnd  in  the  middle  of  the  last  century,  in  Shetlaod.  The 
largest  ia  11  inches  long,  3  inches  wide  at  the  edge,  and  1)  inches  thick- 
It  was  found  in  belter,*  parish  of  Walls.     Others  are  from  6  Inches  to 


I  ini-hcK  1o]i<;.     In  the  cnHc  of  ont,  1^  inehex  long  ami  8^  inrhoa  wide, 
roiii  Sl..'ll»iid.  and  in  the  Kdiiil.urgh  MuBetim,  tht>  edf^u  is  .>bli<|ue. 
IV-  iU-v.  W.  (ir,:fiiwi-ll,  F.S.A.,  has  a  celt  of  this  kind  formed  of 

■  ■■  \lor.u  KitiIm,"  ])1.  ii.  6. 
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porpbyritic    greetiBtone,   13  inches   long,   and   8}   inches    wide,   irom 
Sand  sting,  Shetland. 

A  celt  of  gTeenalone,  8  inches  loag,  2}  inches  wide,  and  1^  inches 
thick,  in  outline  much  resembling  Fig.  72,  was  fonnd,  in  1756,  at 
Tresta,  in  the  parish  of  Aithsting,  Shetland,  and  is  now  in  the  British 
Maseam.  It  is  flat  on  one  face,  the  other  being  convex,  so  that 
the  section  is  an  oval  with  a  segment  removed.  Such  an  instrumeat 
must,  in  all  probability,  have  been  mounted  as  an  adzo,  though  the  flat 
face  may  have  originally  been  due  to  the  cleavage  of  the  rock,  which  is  a 
porphyritic  greenstone. 

Another  celt,  flat  on  one  &ce,  bo  that  the  section  presents  little  more 
than  half  an  oval,  was  found 
at  Yell,  in  the  same  island, 
ftnd  is  now  in  the  Newcastle 
Museum,  ltis6^  incheslong, 
and  2  inches  wide. 

I  have  a  large  heavy  celt 
less  tapering  at  the  butt  than 
Fig.  67,  6i  inches  iong.  Si 
inches  wide,  and  2^  inches 
thick,  said  to  have  been  found 
at  8[Mlding,  Lincolnshire. 

One  of  flint,  7  inches  long 
and  2]  inches  broad,  nearly 
oval  in  section,  and  found  at 
Northampton,  is  preserved  in 
the  Mosenm  at  that  town. 

Celta  of  the  same  form 
and  character  as  Fig.  67  are 
found  both  in  Ireland  and  in 
France. 

Fig.  68  shows  another  va- 
riety of  this  form,  which  be- 
comes almost  conical  at  the 
bntt.  The  original  was  found 
near  Bridlington  by  Mr.  E. 
Tindall,  and  is  now  in  my 
own  collection.  The  material 
is  greenstone.  Implements 
of  this  form,  bnt  rarely  ex- 
panding at  the  edge,  are  of 
common  occurrence  In  that 
part  of  Yorkshire.  Some  of 
them  have  been  made  of  a 
variety  of  greenstone  liable  to  decomposition  from  atmospheric  or  other 
causes,  and  the  celts  when  found  present  a  surface  so  excessively  eroded 
that  their  form  can  with  difficulty  be  recognised.  The  Rev.  Mr.  Oreenwell 
huceltsof  the  typeofFig.68,  fromWillorby,  in  the  East  Riding  (61  inches 
and  5i  inches),  and  Crambe,  in  the  North  Riding  of  Yorkshire  (6 j  inches), 
as  well  as  another  (5}  inches)  from  Shcrburn,  Durham.  I  have  one  nearly 
8  inches  long,  procured  by  Mr.  Tindall  from  Speoton,  near  Bridlington. 


g  «8  —Sear  BrldUnston 
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Mr.  R.  Fitch,  F.S.A.,  has  one  of  serpentine,  3}  inches  long,  &om  Doll's 
Lane,  near  Loddon,  Norfolk,  and  Mr.  J.  W.  Flower,  F.O.S.,  has  one  of 
gToenstone,  4^  inches  long  and2t  inches  wide  at  the  edge,fonnd  atUeljn 
Works,  Neath,  Glamorganshire.  The  greenatoue  celt  found  in  Orime'i 
Graves,^  Norfolk,  was  of  this  form,  bat  rather  looker  in  its  proportion!, 
being  7i  inches  long,  and  2^  inches  broad  at  the  edge,  which  is  oblique. 
Mr.  H.  DordoD,  nf  Blandford,  has  a  greenstone  celt  of  this  type,  fi  inches 
in  length,  found  at  Langton,  near  Elandford,  the  bntt-end  of  which  b 
ronghened  by  picking,  probably  for  insertion  in  a  socket.  The  Bar. 
E,  Dnke,  of  Lake,  near  Salisbnry,  has  a  colt  of  this  character,  fonnd  in 
a  tnmulus  in  that  parish.  I  have  both  French  and  Danish  specimsos 
of  the  same  form  at  the  batt,  though  narrower  at  the  edge. 

Another  varie^,  in  which  tbs 
butt-end  is  less  pointed  and  mon 
oval,  is  given  in  Fig.  69.  Tha 
original  is  of  dark  green  hum- 
blonde  schist,  and  was  fbnnd  at 
Lake  nheath,  Suffolk.  I  haves  large 
implement  of  similar  form  and  ma- 
terial, G^  inches  long,  with  the  edge 
alightly  oblique,  irom  Bwaffhus, 
Cambridgeshire ;  and  another  of 
serpentine  8^  inches,  from  Cold- 
ham's  Common,  Cambridge ;  U 
well  as  one  of  grseDstone,  If  indtee 
long,  from  Standlake,  Oxon.  A 
celt  of  this  type,  of  porphyritic 
stone,  6)  inches  long  and  2i  inehae 
wide  at  the  edge,  fonnd  at  Bnuiton, 
Northumberland,  is  in  the  collec- 
tion of  iho  Rev.  W.  Greenwell, 
F.S.A.  It  is  slightly  obliqne  at  the 
edge.  Another  of  the  same  cha- 
racter, of  greenstone,  6}  inches  long 
au<l  B  inches  broad  at  the  edge. 
Fig,«..-uk«,h,.«i.,s,,ftQU..    I  f„y„j  ^^  sproughton,  Suffolk,  is  in 

that  of  Mr.  R.  Fitch,  F.S.A.     Another,  5  incboH  long,  found  at  Kingston- 
on-ThamcH,  is  in  the  Museum  of  tbo  Society  of  Antiquaries. 

Another  of  green  serpentine,  faceted  to  form  the  edge,  and  ronnded  nt 
the  butt,  4  inches  long,  2  inches  wide,  and  Ij  inches  Uiick,  was  found 
iu  a  cairn  in  Fifushire,  and  is  preserved  in  the  Autiqnarian  Museum  at 
Edinburgh. 

In  the  Itlnckmorc  Museum  is  a  ctlt  of  granilc  tapering  to  the  ronnded 
point  at  the  butf,  O.J  inches  lou^:.  »)  inehex  wide,  and  IJ  inches  thick, 
which  has  been  rour;hened  at  the  upper  end,  and  is  polished  towards  the 
odgc.     It  was  found  in  tbo  river  Lnniboum,  Durks. 

I  have  seen  another  of  this  form,  but  of  flint,  1  i  inches  long,  with  the 
sides  much  rounded,  ho  ns  to  be  almost  oval,  found  near  Eastbonme, 
whcro  also  this  forn)  Las  occurred  in  greenstone.     Mr.  H.  Dorden,  of 

•  Jtum.  Etkiml.  Sot.,  vol.  ii.  [il.  xxx.  3. 
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Blandford,  has  a  celt  of  greenatone  of  this  fona  4}  i 
«t  Tarrant  LaoiiceBton,  Dorset. 

A  shorter  form,  which  aiso  Beeas  to  he  most  prevalent  in  Yorkshire, 
is  represented  in  Fig.  70,  The  specimen  figured  is  from  Seamer,  formed 
of  greenstone,  and  in  the  collection 
of  the  Bev.  W.  Greenwell,  F.8.A. 
In  the  same  collection  is  another 
(4  inches),  rather  larger  aod  thicker, 
from  Scampston.  Another  of  quartz- 
ite,  6  inches  long,  2}  inches  wide, 
1)  inches  thick,  polished  all  over, 
but  showing  traces  of  having  been 
worked  with  a  pick,  was  found  at 
Birdsall,  near  Malton,  and  is  in  the 
collection  of  Messrs.  Mortimer,  of  ] 
Fimber,  I  have  one  of  greenstone 
4}  inches  long  and  2)  inches  wide, 
also  from  Seamer. 

A  celt  of  greenstone,  of  the  same 
section,  bat  broader  and  more 
truncated  at  Uio  butt,  8  inches 
long,  and  fonnd  near  Bellingham, 
North  Tyne,  is  in  the  Newcastle 
Hnseam, 

Some  of  the  stone  celts  from  Greece  and  Italy  are  of  much  the  same 
form,  bnt  nsnally  rather  longer  in  their  proportions.  There  are  several 
from  Enbtea  in  the  Museum  at  Zurich,  and  some  from  the  Peloponnesus 
are  in  the  Christy  Collection.  I  have  some  Greek  epecimens  more  like 
Fig.  71— kindly  given  me  by  Captain  H.  Thnrbnm,  F,G,B.  Colts  of  this 
character  are  said  to  have  been  used  among  the  North  American  Indians  * 
as  fleshing  instruments,  employed  by  the  women  in  the  preparation  of 
skins.  They  were  not  haftcd,  but  held  in  the  hand  like  chisels.  I  have 
a  celt  almost  identical  in  form  and  material  with  Fig,  70,  hut  from 
Central  India. 

I  have  inserted  the  form  shown  in  Fig.  71  among  those  of  Britain, 
thongh  geographically  it  may  be  regarded  as  French 
rather  than  British,  having  been  found  in  Guemaey. 
I  have  engraved  it  from  a  cast  preaeiited  to  the 
Society  of  Antiquaries  by  Mr.  F.  C.  Lukis,  F.B.A. 
The  form  occurs  in  various  materials — rarely  flint 
— and  is  common  through  the  whole  of  France.  I 
have  seen  one  which  was  said  to  have  been  found 
in  the  neighbourhood  of  London,  but  it  was  not 
improbably  an  imported  specimen. 

Should  authenticated  instances  of  the  finding  of  *"(«.  ;t.-fldPmM)-.  f 
celts  of  this  class  in  our  aonthem  counties  bo  adduced,  thoy  will  be  of 
interest  as  affording  prima  facie  evidence  of  intercourse  with  the  Con- 
tinent at  an  early  period. 

•  Schoolraatt,  "Ind.  Trib™,"  toI.  i.  p.  91.  Othfir  North  Amerirnn  Ceilii  nifl 
engraved  in  tho"Aiic.  Mon.  of  the  Miw.  Valley,"  pp.  217,  :il8;  Squior,  "  Abor. 
Hon.  of  New  York,"  p,  77. 
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Major  Sloden  brought  several  Bmall  jade  eelte  of  this  form,  bnt 
flatter  at  the  sides,  from  Yunnan,  in  Soathem  China.  Through  hii 
liberality  several  are  in  the  Christy  Collection,  and  one  in  my  own.  Some 
btematite  celts  fonnd  in  North  America*  are  of  much  the  same  size  and 

The  specimen  engraved  as  Fig.  72  was  found  in  the  neighbourhood 
of  Wareham,  Dorsetshire,  and  Is  in  my  own  collection.  It  is  formad 
of  syenite,  and,  unlike  the  instruments  previously  described,  i* 
narrower  at  the  edge  than  in  the  middle  of  the  blade;  the  section 
learly  flat.  I  have  another  celt  in 
I  exaggerated,  the  faces  being  flatter, 
the  blade  thinner,  and  ^so  wider 
in  the  middle  in  proportion  to 
the  edge,  it  being  5^  inches  long, 
2{  int^es  wide  in  the  middle, 
and  1(  inches  at  the  edge,  and 
rather  less  than  an  inch  in  thick- 
ness. The  material  is  a  Strpuia 
limestone,  and  the  celt  was  no  donbt 
formed  from  a  travelled  block, 
found  in  a  Boulder- 
I  clay  district  at  Troston,  near  Bury 
St.  Edmunds.  1  have  .a  maeh 
heavier  implement  from  the  udo 
locality,  and  formed  of  the  Bame 
sort  of  stone.  It  ia  rather  mder  in 
proportion  than  Fig.  7S,  and  doM 
not  narrow  towards  the  edge,  bnt 
in  section  and  general  form  may 
be  classed  with  it.  It  is  10  inehw 
long,  3  j  inches  wide,  and  2^  inohaa 
thick. 

A  large  celt  of  the  same  seetion, 
but  thinner  proportionally,  and 
with  straigbter  and  more  panflel 
EidcB,  in  outline  more  like  Ilg.  79, 
10  inches  long,  8  inches  broad  at  the 
edge,  and  1  j  inches  thick,  was  fonnd 
at  Pilmoor,  in  the  North  Riding  of 
Yorkshire,  and  is  iu  the  collection 
F,K.  j3.-wimi.»m.     J  of  the  Rev.  W.  Greenwell,  F.S.A. 

It  is  of  clay-slate.  Another  in  the  same  collection,  and  from  North 
Ilolme,  in  the  same  Riding,  is  broader  and  flatter,  with  the  sides 
somewhat  more  square,  and  the  edge  more  curved.  It  is  10  inches 
long,  4  inches  wide  at  the  edge,  and  1|  thick.  One  face  is  somewhat 
hollowed  towards  oue  side,  possibly  to  grind  out  the  trace  of  a  too 
deep  chip.  A  third  from  Bnrmston,  in  the  East  Riding,  is  lOj  inches 
long,  and  4  inches  broad  at  the  end.  An  analogous  form  from  Japan  is 
in  the  Mubcum  at  Leyden. 

•  Anc.  lion,  of  Hi™.  Val.,  p.  216,  Bg.  lOS. 


SOUaHEiSED   AT  THE   BUTT. 


117 


A  long  narrow  cliisel-like  celt,  witlt  an  oval  section,  is  given  in  Fig.  78. 
The  original  is  of  dark  greenstone,  and  was  foand  in  Foriarsbire.  It  is 
in  the  Antiquarian  Unsenm  at  Edinburgh.  I  have  a  larger  celt  of  the 
same  form,  6i  inches  long  and  Ij  inches  wide,  formed  of  a  cloae-grained 
grit,  and  foond  at  Sherbum,  Yorkshire.  Messrs.  Mortimer  have  another 
of  schist,  4^  inches  long  and  IJ  inches  wide,  from  Thiiendale,  Yorkshire. 
This  form  occotb,  though  rarely,  in  Ireland. 

A  much  larger  celt,  of  metamorphic  rock,  8^  inches  long,  8  inches 
broad  at  the  edge  and  1)  inches  at  the  butt.  If  inches  thick,  was  fonnd 
on  Throckloy  Fell,  Northumberland,  and  is  in  tjie  Museum  at  Newcastle. 

Fig.  74  gives  a  shorter  form  of  implement,  truncated  at  the  butt.  The 
original  which  is  in  my  own  collection  It  formed  of  greenstone  and  was 
fonnd  at  Easton  near  Bndhngton  by  Mr  E  Tmdall  It  is  carefully 
polished  towards  the  edge  bnt  at  the  butt  t  s  ronghened  apparently 
with  the  intention  of  rendenng  t  more  capable  of  adhoa  on  to  its  socket. 


F«  T3.— FgrfuiUrf 


Tbe  celt  from  Malton  F  g  81  a  roughened  n  a  s  milar  manner,  and 
the  same  s  the  case  with  many  of  the  hatchets  from  the  Sw  ss  Lake- 
dwell  ngs  wh  ch  have  been  frequently  fonnd  it  11  fi^ed  n  the  r  sockets  ol' 
stag's  horn 

I  have  another  spec  men  also  procured  bj  Mr  E  T  ndall  from  South 
Back  Lane  Bndl  ngton  wh  ch  however  t  not  roughened  at  the  butt, 
and  the  sdes  of  wh  h  have  had  a  narrow  flat  facet  ground  along  them. 
It  is  6  inches  long,  and  &i  inches  wide  at  the  edge. 
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Another  form  presents  a  rather  pointed  and  nnosoally  elongated  ovml 
in  section,  and  is  pointed  at  the  bntt.  Fig.  76  represents  a  highly 
finished  celt  uf  this  kind  made  of  light  green,  almost  jade-like  atone, 
preserved  in  the  Antiquarian  Mnaeum  at  Edinbnrgh,  and  said  to  have 
been  found  in  Caithness.  It  is  so  thoronghly  Carib  in  character,  and  ao 
closely  resembles  specimens  I  possess  from  the  West  Indian  Islands, 
that  fur  Slime  time  I  hesitated  to  engrave  it.  There  are,  however, 
sufficiently  numcrons  instances  of  other  implements  of  the  same  form 
having  been  fonnd  in  this  country  for  the  type  to 
be  accepted  as  British.  The  celt  fonnd  at  Glas- 
gow,"'  in  a  canoe  at  a  depth  of  twenty-five  feet 
below  tbe  surface,  was  of  this  kind.  Th«  Rev. 
W.  Greenwell,  F.S.A.,  possesses  one  of  por- 
pfayritic  greenstone,  7  inches  long  and  8  inches 
wide,  and  of  nearly  this  form,  found  at  Orant- 
ehcHter,  Cambridge.  Two  celts  of  this  character, 
the  one  from  Jamaica  and  the  other  from  tbe 
North  of  Italy,  are  engraved  in  the  Arckaoloffia.i 
I  have  specimens  of  the  same  type  from 
various  parts  of  France.  Mr.  Greenwell  has 
a  Kpanish  colt  of  the  same  form  fonnd  near 
Cadiz. 

The  bulk  of  the  celts  found  in  Ireland,  and 
formed  of  other  materials  than  flint,  approximate 
informtoFigs.  69  to  75,  though  they  are  nsnally 
rather  thinner  in  their  proportions.  They  range, 
however,  widely  in  shape,  and  vary  much  in 
their  degree  of  finish. 

I  now  come  to  the  fourth  of  the  aubdivisiona  under  which, 
mainly  tor  the  sake  of  having  some  basis  for  classification,  I 
have  arranged  the  polished  celts.  In  it  I  have  placed  those 
which  present  any  ubnonnul  peculiarities ;  and  the  first  of  these 
which  I  shall  notice  are  such  as  do  not  nmterially  affect  the 
outline  of  the  colts;  as,  for  instance,  the  existence  of  a  second 
cutting  f<lge  ut  the  butt-end,  at  a  part  where,  though  the  blade  is 
ufiiially  tajicreil  away  and  gniund,  yet  it  very  rarely  happens  that 
it  has  iK'i-n  left  sluiq).  Indeed,  in  almost  all  cubos,  if  in  shaping 
and  {MiliKhing  the  celt  the  butt-end  has  at  one  time  been  sharpened, 
tbe  e^lge  has  been  afterwards  carefully  removed  by  grinding  it 

Thi'  lienutifully  formed  im)>lfnicnt  of  ocbreously  stained  flint  repre- 
scntud  in  Fig.  7rt  was  fouTid  at  Gilmerlon,  in  Kaat  Lothian,  and  ia 
presen-ed  in  the  Antii|uiirinn  Museum  at  Edinbur)ih.  The  sides  are  flat, 
with  the  angles  rounded  oil",  and  the  blade  expands  slightly  at  the  ends, 
both  of  wliiih  are  Hhiir]>ened.  It  is  carefully  polished  all  over,  so  as  to 
show  no  tnip.-H  of  itw  having  been  cbipiied  out,  except  a  slight  depression 
•  \\"ili«,iii.  "  I'nli.  Slim,"  vol.  i.  p.  in.     Stoponlfa,  p.  130.        t  Vol.  ivK.  p.  222, 
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OD  one  face,  and  this  is  pobshed  I  ke  the  rest  of  the  blade.  It  is  nearly 
ninety  years  since  this  instmrneut  was  torned  up  by  the  plough,  as 
deaeribed  in  the  Mttiutet  of  tie  ^  -uty  of  Antiquuriei  of  Seoilund  *  for 
April  2nd,  1782,  where  it  is  ment  oned  aa  the  "  head  of  a  hatchet  of 
polished  yellow  marble  sharpened  at  both  ends." 


A  somewhat  similar  m^itrument  bnt  narrower  at  the  bntt,  and  formed 
of  jade  (?).  and  11  inches  long  foand  at  Nougaroulet,  is  engraved  Jn  the 
Htmu  dt  GiuciM/ne.i 

•  Ate.  o/Soc.  Ant.  of  Seat.,  1T82,  p.  01.  t  Vol.  ri.  1865. 
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Fig.  77  representa  another  celt,  is  the  Edinburgh  Masenm,  of  similar 
section,  but  expanding  only  at  the  batt-end,  which  in  sharpened,  and 
contracting  from  the  middle  towards  the  broader  end,  which,  as  usnal, 
seems  to  have  been  the  principal  catting  end.  It  is  formed  of  compact 
greenstone,  and  was  found  in  Stirlingshire.  In  general  outline  it  closely 
resembles  a  common  Cumberland  form,  of  which,  however,  the  bntt  is 
not  sharp. 

Celts  with  an  edge  at  each  end  are  rare  on  the  Continent,  though  they 
are  of  more  frequent  occurrence  in  Ireland. 

One  of  this  character,  found  in  Daupbine,  France,*  has  been  engraved 
by  M.  Chantre. 

Another  from  Portngal  t  has  been  described  by  myself  elsewhere. 

A  celt  of  shorter  proportions,  but 
also  provided  with  a  cutting  edge  at 
each  end,  is  shown  in  Fig.  78.  It 
is  in  the  collection  of  the  Rev.  W. 
Greenwell,  F.8.A.,  and  was  found  at 
Harome,  in  the  North  Riding  of 
Yorkshire,  where  several  stone  im- 
plements of  rare  form  have  been 
discovered.  The  material  is  a  hard 
clay-sIate.  The  tool  seems  quite  as 
well  adapted  for  being  nsed  in  the 
hand  without  any  moonting,  as  for 
attachmoat  to  a  laA. 

Another  of  these  implements,  with 
a  cutting  edge  at  either  end,  is  shown 
in  Fig.  79.  I 

As  will  be  observed,  it  is  curved  | 
longitudinally,  bo  that  if  attached  to 
a  handle,  it  must  have  been  after  the 
manner  of  an  adze,  and  not  of  an 
axe.  The  sides  curve  slightly  in- 
wards, which  would  render  any  at- 
tachment to  a  handle  more  secure. 

The  material  of  which  it  is  formed  Figis-H.™™      i 

is  a  dark  green  porphyry.  It  was  found  in  a  caim  at  Daviot,^  near 
Inverness,  in  company  with  a  celt  of  oval  section,  and  pointed  at  the  butt, 
in  inches  long,  and  2}  inches  broad  at  the  edge ;  and  also  with  a  green- 
stone pestle  (?),  10^  inches  long  and  21  inches  in  diameter,  rounded  at 
each  end.  Tins  latter  was  probably  formed  from  a  long  pebble.  They 
are  all  preserved  in  the  Antiquarian  Unseum  at  Edinburgh. 

The  next  peculiarity  which  I  have  to  notice  is  that  of  the  tapering 
sides  of  the  celt  being  curved  inwards,  as  if  for  the  purpose  of  beinj; 
more  secarcly  fixed  either  to  a  handle  or  in  a  socket.  In  the  last 
implement    described,    the    reduction 


vidth    towards 


of  the  blade  would  appear  to  have  been  intended  to  assist  iu  fusteu- 
dze  cutting    at    each    end. 


ing 


it   at   the   end    of  a   handle. 


POLISHED   CBLT3  OF   ABNORHAI,    FORMS, 


123 


In  Fig.  80  the  redaction  in  width  is  more  abrupt  and  the  blade  wonid 
appear  to  have  been  mounted  as  an  axe  It  ib  formed  of  a  compact  ligbt 
grey  metamorphic  rock,  and  ia  in  the  collection  of  the  Rev  S  Banks,  of 
Cotteaham,  CambridgeHhire.  I  have  a  greenstone  celt  found  at  Camac 
Brittany,  with  shoulders  of  the  same  character  abont  the  middle  of  the 
blade. 

The  original  of  Fig.  81  was  found  >n  a  gravel  pit  near  Ualton  York 
shire,  and  is  in  the  possession  of  Capt 
Copperthwoite.  It  was  supposed  that 
this  implement  was  found  in  nndis 
tarbod  drift,  and  some  correspondence 
upon  the  sabjeot  appeared  in  the  Times 
newspaper.'^  There  mnst,  however,  have 
been  some  misapprehension  as  to  the 
circumstances  under  which  it  was  found, 
for  the  gravel  appears  to  belong  to  the 
series  of  OlacisJ  deposits,  and  is  of 
considerably  greater  antiquity  than  any 
of  the  old  Biver  Oravels  in  which  the 
nnpoliahed  flint  impiements  ha^e  been 
discovered.  This  celt,  however,  is  of 
greenstone,  carefully  polished  at  the 
edge,  and  towards  the  butt  sbghtlj 
roughened  by  being  picked  with  a  sharp 
pointed  tool.  This  roughening  is  m 
character  similar  to  that  which  has  been 
observed  on  many  of  the  celts  from 
the  Swiss  Lake -dwellings,  and  was  no 
doubt  intended  in  their  case  to  make 
the  stone  adhere  more  firmly  in  the  socket  of  stag  s  horn  in  which  it 
was  inserted.  The  object  in  this  case  would  appear  to  be  the  same ;  and, 
like  other  polished  celts,  it  in  all  probability  belongs  to  the  Neolithic 
Period.  The  expansion  of  the  blade  towards  the  edge  is  very  remark- 
able, and  exceeds  that  of  any  other  British 
specimen  with  which  I  am  acquainted.  As 
before  observed,  the  Danish  batcbeta  ex- 
panding at  the  edge  are  osaally  rectangular 
in  section. 

A  celt  of  the  same  form  as  that  from 
Halton,  but  somewhat  oblique  at  the  edge, 
and  formed  of  quartz  containing  pyrites,  j 
fonnd  at  Soden,  is  in  the  Uusenm  at  Bonn. 

A  flat  form  of  stone  hatchet,  expanding 
rapidly  from  a  slightly  tapering  butt  about 
half  the  entire  length  of  the  blade,  so  as  to 
form  a  semicircular  cntting-edge,  has  been 
fonnd  in    South    Carolina.f      There    is  a  Fig.  si.-Uew  miJi™.     ( 

small  perforation  in  the  centre,  as  if  for  a  pin,  to  assist  in  securing 
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Another  form,  iritb  the  blade  reduced  in  ^dth  for  abont  half  its  length, 
10  as  to  form  a  sort  of  tang,  is  engraved  by  Sqoier  and  Davis.* 

The  celt  engraved  in  Fig.  82  pre- 
sents an  abnipt  shoulder  on  one 
side  only,  which,  however,  is  in  this 
case  probably  due  to  the  form  of 
the  pebble  from  which  it  was  made, 
a  portioD  of  which  had  split  off  along 
a  line  of  nataral  cleavage.  It  is  formed 
of  a  reddish,  close-grained  porphyritie 
rock,  and  is  sabqnadrate  in  section  at 
the  butt.  It  was  found  at  Mennithorpe, 
Yorkshire,  and  is  in  the  collection  of 
the  Rov.  W.  GreenweU,  F.8.A.  In 
the  same  collection  is  a  thin  celt  of 
clay-slate,  4}  inches  long,  of  much 
the  same  form,  but  roonded  at  the 
shonlder.  It  was  fonnd  at  Ryedale, 
in  the  North  Riding  of  Yorkshire. 
Some   of    these    shoaldered    imple- 

ments  may  have  been  intended  for  ose 

Fii.si.~H(iiiiiiiHnie,x<iAiiiirt.    (      in    the   hand,  without   hafting.      This 
appears  to  be  the  case  with  the  greenstone  cett  shown  in  Fig.  88.   It  was 


F*.  sa.— HutdMuD  Unar.  i 

found  on  Mid.il.'tnii  M.ior.  DurbyHbire,  and  JM  i:i  the  rollecti.m  of  Mr-  J.  F. 
•  Anc.  Mun.  uf  Miw.  Vnlley,  p.  2IS. 
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*Lacae.     The  slullow  grooves  at  the  sides  appear  intended  to  receive  the 

fingers,  much  in  the  same  manner  aa  the  grooves  in  the  handles  of  some 

of  the  tools  of  the  Esquimanx.*   An 

Irish  celt,  8  inches  long,  formerly 

in  the  Brackstone  Collection, f  and 

DOW  in  the  Blackmore  Mnsenm,  has 

two  notches  on  one  eide  only,  and 

more  distinctly  formed,  "  seemingly 

to  receive  the   fingers  and  give   a 

firmer  hold  when  used  in  the  hand 

withnnt  a  haft." 

Colonel  A.  Lane  Foi  has  an  In- 
dian celt  with  a  not«h  on  either 
side,  but  this  may  have  been  con- 
nected with  the  method  of  hafting. 

The  original  of  Fig.  84  ia  in 
Mr.  Oreenwell's  collection,  and  was 
found  near  Truro.  It  is  of  serpen- 
tine, with  an  obliqae  edge,  and 
appears  to  have  been  formed  from 
a  pebble  with  little  labour  beyond 
that  of  sharpening  one  end.  Thongh 
much  flatter  on  one  face  than  tiio 
other,  it  would  appear,  from  the 
slanting  edge,  to  have  been  used 
as  an  axe,  and  not  as  an  adze, 
unless  indeed  it  were  a  hand-tool. 

Another  peculiarity  of  form  is 
where  the  edge,  instead  of  being 
as  usual  nearly  in  the  centre  of  the 
blade,  is  almost  in  the  same  plane  as 
one  of  the  faces,  like  that  of  a  chisel. 
An  implement  of  this  character,  from 
a  "Pict's  castle,"  CHckem-in,  near 
Lerwick,  Shetland,  is  shown  in  Fig. 
85. 

It  is  in  my  own  collection,  having 
been  presented  to  me  by  the  Rev. 
Dr.  Knowles,  F.S.A.  The  material 
appears  to  be  a  hard  clay- slate, 
^e  form  is  well  adapted  for  being 
mounted  as  an  adze,  much  in  the 
same  manner  as  the  nearly  similar 
implements  in  use  by  the  South  Sea 
Islanders.  A  New  Zealand  adze  of 
precisely  the  same  character  is  en- 
graved in  Lubbock's  "  Prehistoric 
Times,"  p.  78.  ™  m-s«il«»u.ii       ( 

Sometimes  the  edge  of  a  celt,  instead  of  being  sharp  has  been  ci 
•  Lubbock,  "Prch.  Timn,"  p.  490  figs  21G  216 
t  Art\.  Joam.,  vol.  vui.  p.  422. 


126  POLISHED   CELTS.  [CHAF.  VI 

tally  removed  by  grindbg,  so  as  to  present  a  flat  or  roonded  Bariace. 
In  ¥ig.  86  is  represented  a  siagular  implement  of  this  kind  in  flint.  It 
is  poliehod  all  over ;  one  Bide  is  straight,  and  the  other  curved ;  both 
ends  are  curved,  but  one  is  rounded  at  the  edge,  and  the  other  flat.  It 
is  difBcult  to  understand  for  what  purpose  such  an  instmrnent  can  have 
baen  intended.  There  is  no  reason  for  supposing  that  the  grinding  at 
the  ends  was  later  in  date  than  the  formation  of  the  other  parts.  I  have 
another  like  Fig.  30  with  the  edge  also  flat- 
tened ;  and  I  have  seen  another  flint  celt  .of 
much  the  same  form,  found  at  Chesterford, 
C)Uubs.,withasomewhatflat  edge, but  roonded 
and  worn  away,  as  if  by  scraping  some  soft 
substance.  Small  transverse  ttria,  each  m 
might  have  been  caused  by  particles  of  sand, 
are  visible  on  the  worn  edge.  The  Rev.  W. 
I  Greenwell  has  a  portion  of  a  celt  of  green- 
stone, the  fractured  &toe  ground  flat,  and  a 
portion  of  the  edge  also  ground  away. 

A  small  flint  celt,  with  a  round  polished 
edge  instead  of  a  cutting  one  as  usual,  wu 
found,  with  other  objects,  in  a  barrow  on 
Klton  Moor,  Derbyshire,*  by  the  late  Mr. 
Thomas  Bateman. 

It  is  hard  to  say  for  what  porpose  the 
edge  was  thus  made  blunt.  In  some  cases, 
however,  the  instruments  may  have  been 
used  as  battle-axes,  the  edges  of  which, 
when  of  the  perforated  forma,  are  nsoaUy 
Pig. M— w.-«ion, huitoik.  }  flattened  or  rounded,  probablywith  theview 
of  preventing  accidental  injury  to  those  who  carried  them.  In  some 
celts,  however,  the  broad  end  is  so  much  rounded  that  they  can  hardly 
bo  said  to  have  an  edge,  and  they  have  more  the  appearance  of  having 
been  used  as  burnishing  or  calendering  toolx.  I  have  observed  this 
— ^  rounding  of  the  end  in  some  Irish  and 
f  ^  French  specimens,  but  not  of  flint,  as  well 
Mt  S     as  in  one  from  India. 

^t  '■        Occasionally, butveryseldom, acircnlarcon- 
^BS    cave  recess  is  worked  on  each  face  of  the  celt, 
^E  ^M    apparently  for  the  purpose  of  pre  venting  it  from 
^B  H    slipping  between  the  thumb  and  finger  when 
P^  'V    held  in  the  hand  and  used  either  as  a  cbop- 
V  M      '''"'^  "^  cutting  iuHtnuiient.    The  specimen 
^^V      here  engraved  was  kindly  lent  me  by  Hr. 
^^        liobert  Mortimer,  of  Fimber,  who  found  it 
on  Acklam  Wold,  Yorkshire.     It  is  of  green- 
stone, and  has  been  ground  or  polished  over 
almost  the  entire  surface.    The  butt-end  is 
Fif.  a;.— A.«Luii  Wuiii.    1       nearly  flat  transversely,  and  ground  in  the 
other  direction  to  a  sweep,  so  as  to  tit  beneath  the  forefinger,  when 
held  by  the  thumb  and  middle  linger  placed  in  the  recesses  on  the 
*  "  Vestigea  of  the  Antn.  of  Derbjsh.,"  p.  53. 
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bees.  Sncb  receBses  are  by  no  meBua  tmcommon  on  the  stones  intended 
for  nse  as  hammers ;  and  further  on  (p.  217)  I  have  engraved  a 
hammer- stone  of  this  class,  which  would  seem  to  have  been  origioally  a 
celt  snch  as  this,  bat  which  has  entirely  lost  any  approach  to  an  edge 
by  continoal  battering.  In  Mr.  Mortimer's  specimen  the  edge  is  fairly 
sharp,  thoagh  it  has  lost  some  splinters  from  off  it  in  ancient  times. 

In  the  same  collection  is  another  specimen,  foand  near  Fimber,  formed 
of  agreen  metamorphic  rock.  The  bnlt- 
end  ia  grooud  flat,  and  the  aides  nearly 
so.  Tb«e  is  a  slight  depression  workec 
on  each  face.  The  edge  is  slightly 
rounded,  and  shows  longitudinal  ilria 
By  the  owner's  kindness  I  am  able  to 
engrave  it  as  Fig.  68. 

In  Colonel  A.  Lane  Fox's  collection 
is  a  celt  from  Hindostan,  with  a  cup- 
shaped  depression  on  one  of  its  faces. 

In  the  extensive  collection  of  the  Rev. 
W.  Greenwell,  F.8.A,,  so  often  referred 
to,  is  another  remarkable  celt,  which, 
though  entirely  different  in  character 
from    those    last  described,  may  also  Fig.  w.—Fimba.      i 

have  been  intended  for  holding  in  the  hand.  It  is  of  greenstone, 
the  surface  of  which  is  considerably  decomposed,  and  was  found  at 
Doggleby,  in  the  East  Riding  of  Yorkshire.    On  each  side  id  an  elon- 


gated concavity,  well  adapted  for  receiving  the  end  of  the  forefinger 
when  the  instrument  is  held  in  the  hand  with  the  thumb  on  one 
face,  and  the  middle  finger  on  the  other.  At  first  sight  it  might 
appear  that  the  depressions  had  been  made  with  the  view  of  perforating 
the  blade,  so  as  to  make  it  like  Fig.  188.     It  is,  however,  too  thin  for 
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such  a  purpoue,  &i)d  as  the  depresBious  can  hardly  be  eonnected  with 
any  method  of  hafting,  it  appears  probable  that  tiiey  are  merely  for 
the  pnrpoBe  of  giving  the  hand  a  eecure  grip,  when  asing  the  inBtnuaent 
as  a  cutting  tool. 

The  last  pecnliarity  I  have  to  notice  ia  when  the  blade  of  the  celt 
aBHumea  an  omamental  character,  by  being  Anted  or  otherwise  oma* 
mented.  That  represented  in  Fig.  90  is  deeply  Anted  on  either  side. '  I 
have  engraved  the  figure  from  a  cast  in 
the  Masoum  of  the  Bociety  of  Antiquariei, 
the  original  of  which  was  in  the  poBsession 
of  F.  C.  Lnkis,  Esq.,  M.D.  It  wm 
funnd  at  St.  Sampson,  Qnemsey.  As- 
suming the  £gnre  given  by  H.  Bronillet 
to  be  correct,  a  somewhat  similar  c«lt 
of  red  flint  was  found  with  skeletona  in 
the  Tombclle  de  Brionx,  Foiton.^-  I 
have  a  small  celt  of  nearly  similar  form, 
but  not  so  hollow  on  the  faces,  from  Coata 
Rica.  Such  specimens  are  extremely 
rare,  and  I  cannot  at  present  point  to 
any  other  examples.  Indeed,  it  may  bt 
(jneetioned  how  far  the  implements  foond 
in  the  Channel  Islands  come  within  the 
scope  of  the  present  work.  The  grooves 
in  the  faces  of  the  celt  found  at  Trinity, 
near  Edinburgh,  and  engraved  in  the 
I'foceedingi  of  the  Society  t^ Antiqwarif»,\ 
can  hardly  have  been  intended  for  oma- 

F((c  no  -  oueniM):      \  \  kind  of  celt,  not  ancommon  in  Den- 

mark, like  Fig  55,  bnt  with  a  email  hole  drilled  tbroagb  it  at  the  butt- 
end,  as  if  for  suspension  like  a  sailor's  knife,  has  not,  I  believe,  been 
found  m  England  Bored  celt^,  however,  occur  in  Brittany  \  and  other 
parts  of  France,  as  well  as  in  Ital)'.§  A  few  have  also  been  found  in 
Ireland  ||  A  Ktone  hatchet  from  Quito,  in  the  Christy  Collection,  though 
of  somewhat  diffLfeut  form,  is  perforated  in  a  similar  manner. 

A  vaBtly  greater  number  of  instances  of  the  discovery  of  instru- 
ments of  this  class  in  Britain  might  have  been  cited ;  but  inaamucli 
us  in  most  cascx  where  mention  is  made  of  celts,  no  particularB  ar« 
given  of  Ibeir  form,  and  as  they  occur  in  ull  parts  of  the  country, 
it  seems  needless  to  encumber  my  pages  with  references.  As  on 
instance  of  their  abundance,  I  may  mention  that  the  latol?  Mr. 

•   luditaliHT  Are),,  d*  Ciirai,  1865.  p.  271. 

I  Boiurl«ll«ii,  Supn.  im  Ste.  d'Aat.  Smua.  pi.  ii.  1, 
j  Ar(\.  Cami.,  3rd  H.,  vol.  vi.  p.  303.     Watt'lct,  "  Ape  de  Pierre 

TAiKio."  pi.  V.  9.     ■'  I'.p-  AoWd.  pt  Celt,  du  Poi'""  ■'  -i   -   '      o. 
pl.  «v.,  r.;  np,  til.,  vol.  ir.  pi.  viii  — '  -       '  ■- 
xliii.  No.  12. 

II  Wilde,  Cat.  Mhi.  S.  I.  Ac,  p 


t  2nd  S,,  vol.  i.  p.  281. 


■r— leDfpt.de 

-,     pl.  I.  7.     Jirr.  Arrh.,  vol  xH. 

LiDdemchmit,  "  HolieDi.  6«miiil.,"  Taf. 

1  Vest.  AdL  Derb.,  p.  6. 
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Bateman  records  the  discovery  of  upwards  of  thirty,  at  fourteen 
different  localities  within  a  small  district  of  Derbyshire.  Numerous 
discoveries  in  Yorkshire  are  recorded  by  Mr.  C.  Monkman.* 

The  circumstances  under  which  stone  celts  of  various  forms 
have  been  discovered  must  now  be  considered,  with  a  view  of 
throwing  some  light  on  their  antiquity,  and  the  length  of  time 
they  have  remained  in  use.  And  it  must  at  the  outset  be  confessed 
that  we  have  but  little  to  guide  us  on  these  points.  We  have 
already  seen  that  they  have  been  found  with  objects  of  bronze ;  for 
in  the  barrow  on  Upton  Level  Down,t  examined  by  Sir  R.  Colt 
Hoare,  flint  celts,  both  rough  and  polished,  were  discovered  in 
company  with  a  perforated  stone  axe  and  a  bronze  pin,  though  in 
this  instance  there  were  two  interments.  The  Ravenhill  tumulus, 
near  Scarborough,}  is  more  conclusive;  for  in  it  was  an  urn 
containing  burnt  bones,  a  broken  flint  celt,  flint  arrow-heads,  and 
a  beautiful  bronze  pin  one  and  a  half  inches  long.  The  evidence 
of  other  recorded  cases  is  but  weak.  Near  Tynewydd,  in  the 
parish  of  Llansilin,  Denbighshire,§  a  greenstone  celt  and  a  bronze 
socketed  celt  were  found  together  in  moving  an  accumulation  of 
stones,  which  did  not,  however,  appear  to  have  been  a  cairn.  In 
another  instance,  II  three  stone  celts,  one  roughly  chipped,  the 
others  polished,  are  stated  to  have  been  found  with  a  bronze 
socketed  celt  in  the  parish  of  Southend,  Cantire.  At  Campbelton, 
in  Kintyre,  Argyleshire,11  were  found  two  polished  stone  celts, 
and  with  them,  on  the  same  spot,  two  stone  moulds  for  casting 
loo{)ed  spear-heads  of  bronze. 

Though  there  may  be  doubts  as  to  the  true  association  of  stone 
celts  with  instruments  of  bronze  in  some  of  these  cases,  the  pre- 
sumptive evidence  is  strong  of  their  having  remained  in  use,  as 
might  indeed  have  been  reasonably  expected,  after  the  introduction 
of  bronze  for  cutting  tools.  By  the  time  bronze  knife-daggers 
had  become  common,  perforated  battle-axes  had  also  come  to  form 
part  of  a  warrior's  ordinary  equipment,  and  are  often  found  with 
the  daggers  in  graves,  and  there  can  be  no  doubt  of  the  ordinary 
form  of  stone  hatchet  having  preceded  that  with  a  shaft-hole. 
There  are,  however,  a  number  of  facts  in  connection  with  the 

♦  Joum.  Ethn.  Soe.^  vol.  ii.  p.  157. 

t  "  South  Wilts,"  p.  76.    Arch.,  voL  xv.  p.  122. 

X  Arch.  Astoe.  Joum.,  vol.  vi.  p.  3. 

}  Arch.  Journ,y  vol.  x.  p.  IGl. 

II  J*roc.  Soc.  Ant.  of  Scot.,  vol.  iv.  p.  396. 

%  I*roc.  Soc.  Ant,  of  Scot.,  vol.  vi.  p.  48. 
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occurrence  of  the  ordinary  stone  celt  which  must  not  be  passed 
over,  and  which  at  first  sight  tend  to  raise  a  presumption  of 
their  having  remained  in  use  even  during  the  period  of  the 
Roman  occupation  of  this  country.  I  will  shortly  recapitulate 
the  principal  facts  to  which  I  allude. 

In  excavating  a  Roman  building  at  Ickleton,  Essex,  the  late 
Lord  Braybrooke  found  a  greenstone  celt ;  *  and  a  celt  of  greenstone 
is  said  to  have  been  found  with  Roman  remains  at  Alchester, 
Oxfordshire.!  A  flint  celt  is  also  described  as  having  been  found 
with  Roman  remains  at  Eastbourne.  J 

Among  the  relics  discovered  by  Mr.  Samuel  Lysons,  F.R.S.,  in 
the  Roman  villa  at  Great  Witcombe,  Gloucestershire,  is  described 
a  British  hatchet  of  flint.§  Another  flint  celt,  found  close 
by  a  Roman  villa  at  Titsey,  is  figured  in  the  Journal  of  the 
Surrey  Archaeological  Society, \\ 

A  stone  celt,  like  Fig.  70,  has  been  engraved  by  Artisif  as  a 
polishing  stone  used  in  the  manufactory  of  Roman  earthen  vessels, 
but  no  evidence  is  given  as  to  the  cause  of  its  being  thus  regarded. 

At  Leicester  a  fragment  of  a  flint  celt  was  found  at  a  depth  of 
twelve  feet  from  the  surface  on  an  old  "  groimd  line,"  and  accom- 
panied by  bone  objects  which  Mr.  Franks  assigns  to  a  late  Roman 
or  even  possibly  to  an  early  Saxon  period.** 

In  the  Saxon  burial-place  at  Ash,  in  Kent,  were  found  a  polished 
flint  celt,  a  circidar  flint  stone,  and  a  Roman  fibula,  tt 

In  1868  a  fibrolito  hatchet  was  found  within  a  building  at  Mont 
Beuvray,  the  ancient  Bibracte,tt  with  three  Gaidish  coins  of  the 
time  of  Augustus. 

Others  of  flint  were  found  in  a  Merovingian  cemetery  at  La- 
bruyere,  in  the  Cote  d'Or.^^ 

The  occurrence  at  Gonsenheim,  near  ilavcnce,  of  a  series  of  thin 
polished  celts  with  remains  presumably  Roman,  has  already  been 
mentioned.  In  two,  if  not  more,  instances  in  Denmark, II II  frag- 
ments of  iron  have  been  found  in  tumuli,  and  apparently  in  asso- 
ciation with  polished  hatchets  and  other  instruments  of  flint  and 
stone.  It  seems  doubtful,  however,  whetlier  in  both  cases  the  iron 
was  not  subsequently  introduced. 

•  Arrh.  Joum.^  voL  vi.  p.  17  ;  XAni.  170.        f  Arrh.  Axnoc.Journ.y  vol.  xii.  p.  177. 

X  Smnex  Arch.  CoU.,  vol.  ii.  p.  258.  ^  Arrh.,  vol.  xix.  p.  183. 

II    1868,  pi.  iii.  6.  f  Jhtroftrirtr,  pi.  xxix.  4. 

••  Proc.  Sw.  Ant.,  2nd  S.,  vol.  i.  p.  249.      ft  Doiiglaa,  ♦'N»»nia/'  p.  92. 

H  Rer.  Arch.,  vol.  xx.  p.  322.  ^4  -'^«''  Arch.,  vol.  iv.  p.  484. 

II H  Ann.  for  NmrdUk  Oidkynd.,  1838-9,  p.  176. 
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The  association  of  these  stone  implements  with  Roman,  and 
even  post-Roman,  remains  in  so  many  diflPerent  places,  woidd  at 
first  sight  appear  to  argue  their  contemporaneity ;  but  in  the  case 
of  the  celts  being  found  on  the  sites  of  Roman  villas,  two  things 
are  to  be  remarked:  first,  that  sites  once  occupied  may,  and 
constantly  do,  continue  in  occupation  for  an  indefinite  length  of 
time,  so  that  the  imperishable  relics  of  one  age,  such  as  those  in 
stone,  may  become  mixed  with  those  of  a  long  subsequent  date ; 
and  second,  that  had  these  stone  implements  been  in  common  use 
in  Roman  times,  their  presence  among  Roman  remains  woidd  have 
been  the  rule  and  not  the  exception,  and  we  should  have  found 
them  mentioned  by  Latin  authors.  Moreover,  if  their  use  had 
survived  in  this  manner  into  Roman  times,  we  shoidd  expect  to 
find  them  still  more  abundantly  associated  with  tools  of  the  bronze 
age.  We  have,  however,  seen  how  rarely  this  class  of  stone  instru- 
ments is  found  with  bronze. 

As  to  the  stone  celt  discovered  at  Ash,  Mr.  Douglas  remarks,  it 
may  not  "  be  improbable  that  this  stone  instrument  was  deposited 
with  the  dead  as  an  amulet,  and  which  the  owner  had  found  and 
preserved  with  a  superstitious  reverence."  In  a  tumidus  in 
Flanders*  six  celts  were  found  placed  upright  in  a  circle  round 
the  interment,  but  from  the  diflPerence  in  the  condition  of  their 
surface  they  appeared  to  be  of  diflPerent  ages,  so  that  it  has 
been  suggested  that  they  also  were  gathered  from  the  surface  of 
the  soil  and  placed  in  the  tomb  as  amidets.  We  shall  subse- 
quently see  that  flint  arrow-heads  were  frequently  thus  preserved. 

In  many  cases  in  Germany,!  stone  axes,  for  the  most  part  per- 
forated, are  said  to  have  been  foimd  in  association  with  objects  of 
iron ;  but  the  proofs  of  the  contemporaneity  of  the  two  classes  of 
objects  are  not  satisfactory.  The  religious  veneration  attaching 
to  the  Thor's  hammers  may,  however,  have  had  to  do  with  their 
interment  in  graves,  at  a  time  when  they  had  ceased  to  be  in 
ordinary  use. 

Another  argument  in  favour  of  these  instruments  having  re- 
mained in  use  in  Britain  until  a  comparatively  late  period  has  been 
derived  from  the  circumstance  of  the  words  stan-mx  and  stan-hill 
occurring  in  -Slfric's  Saxon  Glossary.  These  words  are  translated 
by  Lye  +  as  a  stone  axe,  a  stone  bill — terms  which  have  naturally 

♦   Cong.  Intern.  d'Anth.  et  cTAreh.  Pr/h.,  1867,  p.  119. 

t  Kirchner  has  collected  a  number  of  cases.    *'  Thor's  Donnorkcil,"  p.  27. 

{  "  Bictionariura  Saxonico  et  Gothico  Latinum,'*  «.r. 
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been  reganled  as  referring  to  axes  and  bills  made  of  stone,  whieb, 

therefore,  it  might  be  reasonably  inferred  were  in  use  at  the  time 

when  the  Glos.sarv  was  written,  or  about  a.d.  1000.    On  examina- 

tion,  however,  it  appears  that  no  such  inference   is  warranted. 

The  Glossarj-  is  Latin,  with  the  Saxon  equivalents  annexed  to  each 

word,  and  the  two  words  referred  to  are  Bipennis,  rendered  iwibille 

and  ^an-fFx ;  and  Marram  rendered  stan-hill.     Now  BipennU  is  an 

axe  cutting  at  either  end,  and  the  word  is  accurately  rendered  by 

'•tm-ibill*** — the   axe   having  "bill"  or  steel  at  its  two  edges. 

But  a  double-cutting  axe  in  stone  is  a  form  of  very  rare  occurrence, 

and  this  alone  raises  a  presumption  of  the  stan  in  sfan-wv  referring 

to  stone  in  8ome  other  manner  than  as  the  material  of  which  the 

axe  was  made.     The  second  word,  JIarra,  seems  to  clear  up  the 

question,  for  this  was  a  mattock  or  pick-axe,  or  some  such  tool, 

and  this   is   rendered   stan-hill — the   steel  for  use  on  or  among 

stones.     The  stone  axe  may  be  one  for  cutting  stones,  like  the 

mill-bill  of  the  present  day,  which  is  used  for  dressing  mill-stones, 

and  this  being  usually  sharp  at  each  end,  might  not  inaptly  be 

regarded  as  the  equivalent  of  the  ancient  hipennis.     An  axe  is  still 

a  bricklayer's  tool,  and  is  als«o  occasionally  used  by  stone-cutters. 

It  seems,  then,  that  the  stan  in  these  two  Saxon  words  refers, 

not  to  the  material  of  which  the  axes  or  bills  were  made,  but  to 

the  stones  on  or  among  which  they  were  used.     In  HalliweU's 

**Dictionar}' of  Archaisms  and  Provincialisms,"  t  the  interpretation 

of  Stone-axe  is  given  as  "A  stone- worker's  axe,"  but  it  is  not  stated 

where  the  term  occurs. 

In  the  same  manner,  tlie  {Kissiige  in  William  of  Poitiers,^ — 
"  Jactant  cuspides  ac  diversorum  generum  tola,  ssevissinuis  quasque 
secures  ac  lignis  im|)osita  siixa,*' — which  has  been  cited  as  proving 
that  some  of  the  Anglo-Siixons  fought  with  weapons  of  stone  at 
the  battle  of  Hastings,  seems  only  to  refer  to  stone  missiles  pro- 
bably discharged  from  some  engines  of  war,  and  serving  the  same 
purpose  as  tlie  stone  cannon-lvalls  of  more  recent  times.  Professor 
NilssonS  has  pointed  out  that  ,/V/r/a/Y  often  signities  **  to  brandish," 
and  argues  that  the  large  stone  axes  were  too  hea\*y  either  for 
brandishing  or  throwing  as  weapons.    It  seems  to  me,  however,  that 


•  "Twybyl.  a  wryhtyi  inrtnimont/'  is  in  the  **  Promptorium  ranulorum"  tmu- 
Uted  htMrutn  (»r  Airr/w,  and  •*  Twybyl  or  mnttoko,"  Marra,  or  /lyo. 
t   ISoo,  vt>l.  ii.  j>.  Kll. 

1  Wright  »  •'  The  CVIt,  the  Roman,  und  the  Saxon/*  p.  "2. 
\  "  Stone  \^;'  p.  73. 
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jacfare  in  this  passage  is  used  in  the  sense  of  throwing,  the  same 
as  in  Virgil,* — 

"  Deucalion  vacuum  lapidcs  jactavit  in  orbom, 
Unde  homines  nati,  durum  genus." 

If  it  be  uncertain  to  how  late  a  period  these  Neolithic  imple- 
ments remained  in  use  in  this  country,  it  is  still  more  uncertain 
to  liow  eariy  a  period  their  introduction  may  be  referred.  If  we 
take  the  possible  limits  in  either  direction,  the  date  at  which  they 
fell  into  disuse  becomes  approximately  fixed  as  compared  with  that 
at  which  they  may  first  have  come  into  use  in  Britain.  For  we 
may  safely  say  that  the  use  of  bronze  must  have  been  known  in 
this  country  500  or  600  years  B.C.,  and  therefore  that  at  that  time 
cutting  tools  of  stone  began  to  be  superseded ;  while  by  a.d.  1100 
it  will  be  agreed  on  all  hands  that  they  were  no  longer  in  use. 
We  can,  therefore,  fix  the  date  of  their  desuetude  within,  at  the 
outside,  two  thousand  years ;  but  who  can  tell  within  any  such 
limits  the  time  when  a  people  acquainted  with  the  use  of  polished 
stone  implements  first  settled  in  this  island,  or  when  the  process 
of  grinding  them  may  have  been  first  developed  among  native 
tribes  ?  The  long  period  which  intervened  between  the  deposit  of 
the  River  Gravels  (containing,  so  far  as  at  present  known,  imple- 
ments chipped  only,  and  not  polished),  and  the  first  appearance  of 
polLshed  hatchets,  is  not  in  this  coimtry  so  well  illustrated  as  in 
France,  but  even  there  all  that  can  be  said  as  to  the  introduction 
of  polished  stone  hatchets  is  that  it  took  place  subsequently  to  the 
accumulation,  in  the  caves  of  the  South  of  France,  of  the  deposits 
belonging  to  an  age  when  reindeer  constituted  one  of  the  principal 
articles  of  food  of  the  cave-dwellers.  As  to  the  date  at  which 
those  cave  deposits  were  formed,  history  and  tradition  are  silent, 
and  at  present  even  Geology  affords  but  little  aid  in  determining 
the  question. 

But  though  we  cannot  fix  the  range  in  time  of  these  implements, 
it  will  be  well  to  notice  some  of  the  circumstances  under  which 
they  have  been  found,  if  only  as  illustrative  of  the  habits  and 
cust<mis  of  some  of  the  peoj)le  who  used  them.  Of  course  the  most 
instructive  cases  arc  those  in  which  they  have  occurred  with  inter- 
ments, and  some  of  these  I  have  already  incidentally  mentioned ;  as, 
for  inst^mce,  the  discovery  in  a  barrow  on  Upton  Level  Down  of 
a  roughly  chij)ped  celt,  with  others  polished  at  the  edge,  and  other 

♦  Gcorg.,  lib.  i.  62. 
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objects ;  and  that  of  two  very  roughly  chipped  flint  celts  found 
by  Dr.  Mantell,  in  a  barrow  at  Alfriston,  Sussex. 

A  celt  of  greenstone,  ground  at  the  edge  only,  was  found  in  a 
barrow  with  a  burnt  body  on  Seamer  Moor,  Yorkshire,  by  the 
Rev.  F.  Porter ;  and  in  another  barrow  on  the  same  moor,  the 
Rev.  W.  Greenwell,  F.S.A.,  found  a  celt  of  clay-slate,  like 
Fig.  50,  burnt  red,  in  association  with  a  deposit  of  burnt  bones. 
In  a  third  on  the  same  moor,  opened  by  the  late  Lord  Londes- 
borough,  there  were  numerous  interments,  but  one  of  these 
consisted  of  a  small  portion  of  human  bones,*  four  flint  celts,  five 
beautifully  formed  arrow-heads  of  flint,  two  rude  spear-heads 
of  flint,  two  well-formed  knives  and  spear-heads  of  flint,  two 
very  large  tusks  of  the  wild  boar,  and  a  piece  of  deer-hom,  per- 
forated at  the  end  and  drilled  through,  which  was  thought  to 
have  been  the  handle  for  one  of  the  celts. 

In  these  three  instances  the  polished  celts  accompany  inter- 
ments by  cremation,  and  probably  belong  to  a  late  period  of  the 
Stone  Age  in  Britain.  They  have,  however,  been  frequently  found 
with  the  remains  of  unbumt  bodies.  In  one  of  the  banks  of  an 
ancient  settlement  near  Knock  Castle,  Upton  Level,  Sir  R.  Colt 
Hoare  t  discovered  a  skeleton  with  its  head  towards  the  north,  and 
at  its  feet  a  fine  black  celt.  In  a  barrow  about  seven  miles  east  of 
Pickering, J  besides  other  interments,  is  said  to  have  been  a 
skeleton  with  the  head  towards  the  south,  and  a  "  beautiful 
stone  adze  or  celt,  3  J  inches  long,  wrought  in  green  basalt,  and 
a  very  elaborately  chipped  spear  of  flint,  near  four  inches  long, 
near  its  right  hand." 

In  another  barrow  in  the  same  district  §  the  skeleton  was 
accompanied  by  "a  very  small  celt  or  chisel  of  grey  flint,  smoothly 
rubbed,  and  a  plain  spear-head  of  the  same  material.*' 

In  another  barrow  on  Elton  Moor,  Derbyshire,  II  there  was  in 
the  rear  of  the  skeleton  a  neatly  ornamented  **  drinking  cup,"  con- 
taining three  pebbles  of  quartz,  a  flat  piece  of  polished  iron  ore,  a 
small  celt  of  flint,  with  a  rounded  instead  of  a  cutting  edge,  a 
beautifully  chipped  cutting  tool,  twenty-one  circular  ended  instru- 
ments, and  seventeen  rude  pieces  of  flint. 

In  Liff**s  Low,  near  Biggin,1I  Mr.  Bateman  found  a  skeleton  in 
the  contracted  position,   and  with  it  two  flint  celts  beautifidly 

♦  A  woodcut  of  these  i«  f^iven  in  the  Arch.  Auoc  Journ,^  yoL  ir.  p.  105. 

t  "  South  WiltH/'  p.  85. 

X  "  Ten  Yeam'  Dignriugs,"  p.  221.  §  Thid..  p.  222. 

II  "  Ve»tige»  of  the  Ant.  of  Derbyshire,"  p.  63.  H  Ibid.,  p.  42. 
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oliipped,  and  polished  at  the  cutting  edges ;  two  flint  arrow-heads 
delicately  chipped,  two  flint  knives  polished  on  the  edge,  and  one 
of  them  serrated  on  the  back  to  serve  as  a  saw ;  numerous  other 
objects  of  flint,  some  red  ochre,  a  small  earthenware  cup,  and  a 
hammer-head  of  stag's  horn. 

In  Cross  Low,  near  Parwich,*  a  fragment  of  a  celt  and  a  small 
piece  of  chipped  flint  were  foimd  with  a  human  skeleton  in  a  cist, 
and  a  kind  of  flint  axe,  or  tomahawk,  is  reported  to  have  been 
similarly  found  in  a  barrow  near  Pickering,  t 

In  the  Gospel  Hillock  barrow,  near  Buxton,  Captain  Lukis, 
F.S.A.,  found,  near  the  shoidder  of  a  contracted  skeleton,  a 
polished    flint    celt,    of  which    an    engraving  is  given   in  the 

Reliquary. X 

It  will  be  observed  that  in  these  cases  stone  celts  accompany  the 
earliest  form  of  interment  with  which  we  are  acquainted,  that  in 
which  the  body  is  deposited  in  the  contracted  position.  The 
reason  why  bodies  were  interred  in  that  posture  appears  to  be 
that  it  was  in  all  probability  the  usual  attitude  of  sleep,  at  a 
period  when  the  small  cloak  for  the  day  must  generally  have 
served  as  the  only  covering  at  night. 

In  Scotland,  stone  celts  appear  to  be  of  frequent  occurrence  in 
cairns.  I  have  one,  already  mentioned,^  which  is  said  to  have  been 
found  with  four  others  in  a  cairn  on  Druim-a-shi,  near  Culloden. 

Three  others,  of  which  two  have  been  already  described,  ||  were 
discovered  in  a  cairn  in  Daviot  parish,  Inverness,  together  with  a 
cylindrical  implement,  possibly  a  pestle,  and  are  now  in  the 
Antiquarian  Museum  at  Edinburgh.  Not  improbably  my  speci- 
men came  from  the  same  cairn. 

Another  If  was  found  in  the  Cat's  Cairn,  Cromartyshire. 
Another,**  pointed  at  the  butt,  is  said  to  have  been  found  in  a 
"  Druidical  circle,"  Aberdeenshire.  Another,  tt  of  black  flint,  from 
the  parish  of  Cruden,  Aberdeenshire,  would  seem  to  have  accom- 
panied an  interment,  as  with  it  were  found  a  necklace  of  large 
oblong  beads  of  jet,  and  rudely  shaped  pieces  of  amber. 

None,  however,  of  these  instances  aflbrd  any  absolute  testimony 
as  to  their  exact  or  even  approximate  age,  imless,  indeed,  the  jet 

•  **Vestij?ea  of  the  Ant.  of  Derbyehire,"  p.  49. 

t  "Ten  Years'  DigginRS,"  p.  216.         J  Vol.  viii.  p.  86.         §  P.  101. 

B  P.  121.     See  iVor.  Soc,  Ant.  Scot.,  vol.  \\,  p.  179. 

%  '*  Cat.  Arch.  Inst.  Mus.  at  Edinburgh/'  p.  8. 

♦♦  Arch.  Joum..  vol.  viii.  p.  422. 

ft  "  Cat  A.  I.  Mus.  at  Edin.,"  p.  10. 
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and  amber,  if  they  really  accompanied  the  flint  celt,  point  in  that 
case  to  a  date  at  all  events  not  far  removed  from  that  of  the  bronze 
objects  with  which  such  necklaces  have  frequently  been  found. 

In  the  other  cases  of  interments  in  barrows,  however  ancient 
they  may  be,  it  seems  probable  that  they  are  of  late  Neolithic 
date,  and  not  those  of  the  earliest  occupants  of  this  country  by 
whom  polished  stone  celts,  or  those  of  the  same  character  rough 
hewn  only,  were  in  use.  The  labour  bestowed  in  the  formation 
of  the  graves  and  the  erection  of  the  barrows  must  have  been 
immense,  and  could  hardly  have  been  undertaken  until  a  stage 
of  civilization  had  been  reached  higher  than  that  of  some  of  the 
ruder  savage  races  of  the  present  day. 

There  are  a  few  instances  of  the  finding  of  these  instruments, 
not  in  association  with  interments,  where  the  circumstances  under 
which  they  have  been  discovered  testify  to  a  great,  though  still 
indeterminate  antiquity.  One,  for  instance,  of  greenstone,  in  the 
Museum  of  the  Society  of  Antiquaries,  is  stated  to  have  been 
"  found  deep  in  the  clay  whilst  digging  the  Chelsea  Waterworks 
at  Kingston."*  Others  in  a  sand-bed  near  Yorkt  were  six  or 
seven  feet  below  the  surface,  and  nearly  a  quarter  of  a  mile  from 
the  river  which  is  thought  to  have  deposited  the  sand. 

In  Wilson's  "  Prehistoric  Annals  of  Scotland  "  +  is  recorded  the 
finding  of  a  greenstone  celt  in  a  primitive  canoe,  formed  of  a 
hollowed  trunk  of  oak,  at  a  depth  of  twenty- five  feet  from  the 
surface,  at  Glasgow ;  and  in  the  Norwich  Museum  is  one  of 
brown  flint,  ground  all  over,  4^  inches  long,  similar  to  Fig.  54, 
but  with  facets  towards  the  edge,  as  if  from  repeated  grinding, 
which  is  stated  to  have  been  found  fixed  in  a  tree,  in  the  sub- 
marine forest  at  Hunstanton,  by  the  Rev.  George  Mumford,  of 
East  Winch,  in  the  year  1829. 

On  the  whole  evidence  it  would  appear,  from  the  number  of  this 
class  of  implements  which  have  been  discovered,  from  the  various 
characters  of  the  interments  with  which  thev  nre  associated,  and 
from  the  (circumstances  under  wlii(*h  they  have  been  found,  that 
tlu^se  stone  celts  must  have  been  in  use  in  this  country  during  a 
long  jKTiod  of  years ;  though  we  still  revert  to  our  first  confession, 
that  at  how  early  a  date  this  period  commencwl,  or  to  how  late  a 
date  it  may  have  extended,  it  is  impossible  to  detennine.     If,  how- 

♦  PfUM-.  S4»r,  Aut.,  2ii(l  S.,  vol.  i.  p.  82. 
t  Jtmrii.  KthuuL  Si^:^  vol.  ii.  p.  l.')9. 

*  Vol.  i.  p.  63.     Seo  ]>.  118,  nupra.     Pt'oc.  Sttc.  Aut.  Srttt.^  vol.  i.  p.  44. 
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ever,  the  occupation  of  this  part  of  the  globe  by  man  was  con- 
tinuous from  the  period  of  the  deposit  of  the  old  River  Gravels  unto 
the  present  day,  it  seems  probable  that  some  of  these  implements 
may  claim  an  almost  fabulous  antiquity,  while  in  certain 
remote  districts  of  Britain  into  which  civilization  has  made  but  a 
tardy  approach,  it  is  possible  that  their  use  may  have  lingered  on 
to  a  time  when  in  other  parts  of  the  country,  owing  to  the  supe- 
riority and  abundance  of  metallic  tools,  these  stone  hatchets  had 
long  fallen  into  disuse. 

Instances  of  this  comparatively  late  use  of  stone  celts  appear  to 
be  afiforded  by  some  of  the  discoveries  made  in  the  Orkney  and 
Shetland  Isles ;  and  it  is  doubtful  whether  in  Ireland  the  use  of 
stone  implements  did  not  survive,  in  some  parts  of  the  country,  to  a 
far  more  recent  date  than  would  at  first  sight  appear  probable. 
I  have,  however,  remarked  on  this  subject  elsewhere.* 

The  methods  in  which  these  instruments  were  used  and  mounted 
must  to  some  extent  have  varied  in  accordance  with  the  purposes 
to  which  they  were  applied.  In  describing  the  forms,  I  have 
pointed  out  that  in  some  cases  they  were  used  as  axes  or  hatchets, 
and  in  other  cases  as  adzes,  and  that  there  are  some  which  not 
improbably  were  used  in  the  hand  without  any  handle  at  all,  or 
else  were  mounted  in  short  handles,  and  used  after  the  manner  of 
chisels  or  knives. 

The  instances  of  their  being  found  in  this  country  still  attached 
to  their  handles  are  extremely  rare.  Besides  that  shortly  to 
be  cited,  I  am  aware  of  but  two  recorded  cases,  that  of  the 
hatchet  found  in  the  Solway  Moss,  near  Longtown,  now  in  the 
British  Museum ;  and  that  of  the  celt  found  near  Tranmere,t 
Cheshire,  now  in  the  Mayer  Museum  at  Liverpool.  In  the 
latter  case  '*  the  greater  part  of  the  wood  had  perished,  but 
enough  remained  to  show  that  the  handle  had  passed  in  a 
slightly  diagonal  direction  towards  the  upper  end  of  the  stone." 
In  the  Christy  Collection  is  a  large  felstone  celt,  12  J  inches  long 
and  3;J  inches  broad,  of  the  same  section  as  Fig.  43,  slightly 
flattened  at  the  sides,  on  the  face  of  which  the  mark  of  the  handle 
18  still  visible,  crossing  it  obliquely  near  the  middle.  This  speci- 
men was  found  at  Pentney,  Norfolk.  Similar  marks  may  not 
improbably  be  observed  on  other  specimens,  like  that  from 
Glenshee  already  mentioned. 

♦  Arch.,  vol.  xli.  p.  405. 

t  "  Horffi  Fer.,**  p.  134.     Trans,  Hist,  Soc.  Lanr,  and  Chesh.f  vol.  xiv.  pi.  ii.  3. 
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of  Monagh&n.  This  haiidlG  was  13}  inches  long,  and  more  clumsj^ 
at  the  socketed  end  than  that  from  Solway  Mobs.  The  woodcut 
given  by  Sir  W.  Wildo  is  here,  by  pennisaion,  reproduced  as  Fig.  93. 


Another  nearly  similar  specimen  was  discovered  near  Cooks- 
town,  in  the  county  of  Tyrone,  and  ia  engraved  in  the  Archaologicol 
Journal.'*  Another  is  in  the  collection  of  Colonel  A.  Lane  Fox, 
F.S.A,  Some  of  the  hatchets  from  the  Swiss  Lake-dwellinge  were 
hafted  in  a  similar  manner.  In  one  such  haft,  formed  of  ash, 
from  Robenhausen.t  the  blade  is  inclined  towards  the  hand;  in 
another,  also  of  ash,  the  blade  ia  at  right  angles  to  the  shafl.+ 
Some  of  these  club-like  hafts  resemble  in  character  those  in  use 
for  iron  blades  in  Southern  and  Central  Afrioa.j!  The  copper  or 
bronze  ax:c8  of  the  Mexicanall  were  hafted  in  the  same  manner. 

I  have  engraved,  in  Fig.  94,  an  extremely  rude  example  of  this 
kind  of  hafting  from  an  original  kindly  lent  me  by  Mr.  Thomas 


Belt,  F.G..S.,  who  procured  it  among  the  Indiana  of  the  Rio 
Frio,  a  tributiiry  of  the  llio  Nueces,  in  Texas.  The  blade  ia 
of  trachyte,  entirely  unground  and  most  rudely  chipped.  The 
club- like  haft  is  formed  of  some  end<)gcnou8  wood,  and  has 
evidently  been  chopj>od  into  shape  by  moans  of  stone  tools. 

In  these  instiinccsCliivigero'si'oniarkwith  regard  to  thecopperli 
or  bronze  axes  of  the  Mexicans  holds  good;  they  are  like  "those 
of  modem  times,  except  that  we  put  llie  handle  in  an  eye  of  the 
axe,  while  they  put  the  axe  in  an  eye  of  the  handle," 

•  Vol.  iv.  p.  3.  t  Kflllor's  '■  Ukc  nwnlliiiKB,"  Eng.  ed.,  pi.  X.  14. 

I  Ibid.,  pL  %\.  I,  Ij  Wowl,  "  N«l.  Hist,  of  Man,"  vol.  i.  pp.  321,  404. 

II  Squior,  ■'  Abor.  Koa.  of  New  York,"'  |i,  180. 

^  United  in  "  kuv.  Mua.  of  Miwi,  Vullev,"  p.  I9S. 
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Some  of  tlic  stone  and  metallic  axes  in  use  among  other  modem 
savages  are  liailted  in  much  the  same  manner.  In  some  instances 
it  would  appear  as  if  the  hole  for  receiving  the  stone  did  not 
extend  through  the  haft,  but  was  merely  a  sort  of  socket — even  a 


^-^ 


notch.  Such  seems  to  be  the  case  with  a  war-axe  of  the  Gavcoo 
Indians  of  Brazil  in  the  British  Museum,  figured  in  the  Pro' 
ecfdingt  of  the  Society  of  Antiquaries*  and  here,  by  permission, 
reproduced  b&  Fig.  95. 

•  2Dd  S.,  vol.  i.  p.  102, 


14i  POLISHED  CELTS,  [cHAP.  VI. 

The  "securis  Upidea  in  sacrificiis  ladorum  usitata,"  engraved 
l>y  Aldrovandus,*  aeems  to  have  the  blade  inserted  in  a  socket 
without  l>eing  tied,  but  in  most  axes  of  the  same  kind  the  blade  is 
Hocurod  in  its  place  hy  a  plaited  binding  artistically  interlaced. 
The  stone  axe  suid  to  be  that  of  Montezuma  II.,  preserved  in 
the  Ambras  Museum  at  Vienna,  is  a  good  example  of  the  kind.f 
I  have  engraved  it  as  Fig.  96,  from  a  sketch  I  made  in  1866. 


In  pome  cases  the  whole  handle  is  covered  with  the  binding.    Two 
such  ill  the  Dresden  Historical  Museum  are  engraved  by  Klemm.* 


r  tho  wiir-axos  ^^■allt>d  ^witmcA  or  tiut-liiati)  in  use  among 
si  ul"  Nootka  Sounds  are  luounlod  in  this  manner,  but  the 


t   It  h»  aU<  bri'ti  £^-unsl  l^v  KI.'mTii.  - 

a.it-wi«.- 

■  vfl'.  i.  fie,  iM. 

:  ■•t-uit...;™!...-  1.4  ii.  T.f.  vi.  ..b. 

i  Kinnoi-*  ■■  .VIU™*!".-  (-ultur-Wi*, 

,"    FOl,  I  p.  71 

1.  irhriK«  I  bkv. 

Itm*.    S«  »1»  -  <.-uU.-i.i««-b.."  Tfll.  ii.  1 

[.ii*. 
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socket  end  of  the  shaft  is  carved  into  the  form  of  a  grotesque 
human  head,  in  the  mouth  of  which  the  stone  blade  is  secured 
with  cement.  In  another  instance  the  handle  is  carved  into  the 
form  of  a  bird,"  and  inlaid  with  mother-of-pearl,  or,  more  properly 
speaking,  shell  of  haliotis.  The  blade  of  basalt  projects  from  the 
breast  of  the  bird,  the  tail  of  which  fonns  the  handle.  lu  some, 
the  blade  goes  right  through  the  handle,  so  as  to  project  equally  on 
both  sides  of  it,  and  is  sharpened  at  both  ends. 
The  socket  in  all  these  handles  is  usually 
at  some  little  distance  from  their  end,  but 
even  with  this  precaution  the  wedge-like 
form  of  the  celt  must  have  rendered  them 
very  liable  to  split.  It  was  probably  with 
a  view  of  avoiding  this  that  the  intermediate  , 
socket  of  stag's  horn,  so  common  in  the  | 
Lake-dwellings  of  Switzerland,  was  adopted. 
The  stone  was  finnly  bedded  in  the  horn, 
the  end  of  which  was  usually  worked  into 
a  square  form,  but  slightly  tapering,  and  with 
a  shoulder  all  round  to  prevent  its  being 
driven  into  the  wood.  The  annexed  woodcut  t  y,  ns-AiTi^si  '«-iioni 
(Fig.  98)  shows  one  of  these  sockets  with  the  !tooii*t-c™cH(. 
hatchet   inserted.      It   was  found  at  Concise,    in    the   Lake   of 


Neuchifel.     One  of  these  instruments  in  its   complete  form   is 
shown   inFig.  99,  which  I  have  copied  from  Keller.;  It  was  found 

•  Skeltoo'i  "  Meyriclc'R  Arraour,"  pi.  cl,  I. 

t  .See  alw)  Froe.  Soe.  Anl.,  2nd  S.,  vol.  i.  p.  86,  ai 
LindeMchmit,  "  Alt  n.  h.  V.,"  vol.  i.  Hoft  lii.  Taf.  I 
B«richt,  T«f.  ii. 

;  "Lake  Dwelling."  pi.   i.   7;   6ter  Bericht,  pi.  ».  17.      Another  from  St. 
Aubio  11  engraved  by  Chantre,  "  Etnde*  PalSoethn.,''  pi  xl. 
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at  Robeiiliausen,  and  the  club-like  handle  is  of  ash.     Several  other 
specimens  are  engraved  by  the  same  author  and  Professor  Desor.* 

In  some  instances  the  stone  was  inserted  lengthways  t  into  the 
end  of  a  tine  of  stag's  horn  at  the  part  where  it  had  been  severed 
from  the  antler,  so  as  to  form  a  sort  of  chisel.?  In  other  cases  the 
socket  was  worked  through  the  tine,  and  the  stone  blade  fixed  in 
it  after  the  manner  of  an  axe,  though  the  handle  was  too  short  to 
be  used  for  chopping  with.  Some  wooden  handles  §  are  also  but 
a  few  inches  long,  so  that  the  celts  mounted  in  them  must  have 
been  used  for  cutting  by  drawing  them  along  the  object  to  be  cut. 
Sockets  of  this  kind  have  occurred,  though  rarely,  in  France. 
M.  Perrault  found  some  in  his  researches  in  the  Camp  de  Chasscy, 
Suone  et  Loire. II  Some  seem  to  have  been  found  at  Vauvray,1f  in 
making  the  railway  from  Paris  to  Rouen.  Some  others  were  dis- 
covered in  company  with  arrow-heads,  celts,  and  trimmed  flakes  of 
flint,  in  the  Dolmen,**  or  AU6e  couverte,  of  Argenteuil,  Seine  et 
Oise.  These  are  now  in  the  Mus^e  de  St.  Germain.  Others  were 
found  in  a  cavern  on  Mont  Sargel,  Aveyron.ff  They  occasionally 
occur  in  Germany.  One  from  Dienheim  is  in  the  Central  Museum 
at  Mayence. 

Discoveries  of  these  stag's-horn  sockets  for  stone  tools  in  Eng- 
land seem  to  be  extremely  rare.  Mr.  Albert  Way  describes 
one,  of  which  a  woodcut  is  given  in  the  Archwohgical  Journal. tX 
It  is  formed  of  the  horn  of  the  red  deer  (which  is  erroneously 
described  as  being  extinct),  and  is  said  to  have  been  found  with 
human  remains  and  pottery  of  an  early  character  at  Cockshott 
Hill,  in  Wychwood  Forest,  Oxfordshire.  It  seems  better  adapted 
for  mounting  a  .small  celt  as  a  chisel,  like  that  of  bronze  found  in  a 
iKirrow  at  Everlry,^^  than  to  form  part  of  a  hatchet.  Mr.  Wayllll 
cites  several  cases  of  the  disco verj'  of  these  stag's-hom  sockets  in 
Franco  and  elsewhere  on  the  continent  of  Europe.     I  may  add,  by 

•  "  Palifittrn,'*  fip^.  17.  Roe  also  Troyon, '•  Habit.  Lacust.,"  but  some  of  hiii 
cnp^ravinpa,  liko  thoso  of  Mcillet  in  the  **  Kpoqursj  Antodil.  et  Coltique  du  Poitou,** 
appear  U^  h;ive  b<'en  made  from  modem  fabricationB. 

t  Keller,  **  Luke  Dwcllinf^,"  ])1.  xxii.  7. 

X  Wilde'g  "  Cat.  Miw.  K.  I.  A.,"  p.  251  ;  Lindcnschmit,  **  SigrmariDgcn,"  pi.  xxix. 
7  ;   Keller,  **  I^ke  Dwellings,"  pi.  ii. 

^  Ibid.,  pi.  xxii.  12. 

II  •'  Note  Hiir  un  Fover/*  &o.,  Chalon,  1870,  pi.  iv. 

%  C<K!het,  "  Seine  Inf.,"  2nd  ed.  p.  16. 

••  Rtr.  Jrrh.,  vol.  xv.  p.  364,  pi.  viii. ;  Mortillct,  **  Promenades,"  p.  128. 

f  t  "  Mat^riaux,"  toI.  v.  p.  96. 

t  J  V(»l.  xxi.  p.  54.     S<M»  also  vol.  xiv.  p.  82. 

}}  Hoare's  "South  Wilts,"  pi.  xxi. 

Ul)  Arck.  Journ.,  vol.  xxi.  p.  64. 
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way  of  caution,  that  numerous  forgeries  of  them  have  been  pro- 
duced at  Amiens.  In  some  of  the  genuine  specimens  from  the 
peat  of  the  valley  of  the  Somme*  the  stone  was  fixed  in  a  socket 
lK)red  in  one  end  of  the  piece  of  stag's  horn,  and  the  shaft  was 
inserted  in  another  hole  bored  through  the  horn.  M.  Boucher  de 
Perthes  describes  the  handle  of  one  as  made  of  a  branch  of  oak, 
burnt  at  each  end. 

The  socket  discovered  by  the  late  Lord  Londosborough,  in  a 
barrow  near  Scarborough,  appears  to  have  been  of  this  kind.t 
He  describes  it  as  a  piece  of  deer-horn,  perforated  at  the  end,  and 
drilled  through,  and  imagined  it  to  have  been  the  handle  for  one 
of  the  celts  found  with  it,  much  in  the  manner  of  that  in  the 
museum  of  M.  de  Courvale,  at  his  Castle  of  Pinon,  in  France,  of 
which  he  sent  a  drawing  to  the  Archaeological  Association.  A 
stag's-hom  socket,  with  a  transverse  hole  for   the  haft,  and  a 


Fig.  100.— Axe-  RobenhauBen. 

circular  socket  bored  in  the  end,  from  which  the  main  body  of  the 
horn  was  cut  off,  was  found  in  the  Thames,  near  Kew,  and  is  in 
the  possession  of  T.  Layton,  Esq.,  F.S.A.  In  the  circular  socket 
was  a  portion  of  a  tine  of  stag's  horn,  so  that  it  seems  rather  to 
have  been  intended  for  mounting  such  tines  for  use  as  picks  than 
for  hailing  celts. 

A  celt,  mounted  in  a  socket  of  stag's  horn,  bored  through  to 
receive  the  wooden  shaft,  found  in  the  Lake-dwellings  at  Concise, 
and  in  the  collection  of  Dr.  Clement,  has  been  engraved  by  Desor ;  J 
and  another,  foimd  near  Aerschot,^  in  Belgium,  by  Le  Hon. 

Another  method  of  hafting,  adopted  by  the  Swiss  Lake-dwellers 
for  their  stone  hatchets,  is  described  by  Dr.  Keller,  II  from  whose 
work  I  have  copied  the  above  woodcut.  Fig.  100. 

*  B.  de  Porthee*  "  Antiqait^s  Celtiques/*  &c.,  vol.  i.  p.  282,  pi.  i.,  ii. 
t  Areh,  Amo€.  Joum.,  vol.  iv.  p.  105.     Supra,  p.  134. 

i^  **  Palafittea,*'  fig.  18. 
'*  L'Homme  FotsUe,"  2nd  ed.,  p.  149. 
"  Lake  Dwellingt,"  £ng.  ed.,  p.  110.    See  also  pi.  x.  16,  xi.  2,  and  xxviii.  24  ; 
and  lindenschmtt,  "  Hohenz.  Samml.,*'  pi.  xxix.  4. 

L 
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The  haft  was  usually  formed  of  a  stem  of  hazel^  "  with  a  root 
running  from  it  at  right  angles.  A  cleft  was  then  made  in  this 
shorter  part,  forming  a  kind  of  beak  in  which  the  celt  was  fixed 
with  cord  and  asphalte."  A  woodcut  of  a  handle  of  the  same 
character,  found  near  Schraplau,  in  company  with  its  stone  blade, 
is  given   by  Klemm,*  and  is  here  reproduced  as  Fig.  101.     A 

handle  of  much  the  same  character,  found 
with  a  skeleton  and  a  wooden  shield  in  a 
grave  near  Langen  Eichstatt,  in  Saxony,  t 
has  been  engraved  by  Lindenschmit.  The 
handles  of  bronze  palstaves,  found  in  the 
salt  mines  near  Salzburg,  Austria,  are  of  the 
same  character.  One  of  them,  formerly  in 
the  Elemm  Collection,  is  now  in  the  British 

Fig.  lOL-Schraplau.  MuSCUm. 

The  same  system  of  hafting  has  been  in  use  among  savages 
in  recent  times,  as  will  be  seen  from  the  annexed  figure  of  a 
stone  adze  from  New  Caledonia,^  Fig.  102,  kindly  lent  me  by  the 
executors  of  the  late  Mr.  Henry  Christy.  Another  is  engraved 
in  the  Proceedings  of  the  Society  of  Antiquaries  of  Scotland.% 
Some  other  varieties  of  New  Caledonian  and  Fiji  handles  have 
been  engraved  by  M.  Chantre.ll  In  some  countries,  probably 
in  consequence  of  the  difficulty  of  procuring  forked  boughs  of 
trees  of  the  proper  kind,  the  wood  which  forms  the  socket  for 
the  blade  is  bound  on  at  the  desired  angle  to  the  end  of  the 
wooden  handle.  An  adze  of  stone  from  the  Caroline  Islands, 
thus  mounted,  is  engraved  in  the  Comptes  Rendm;%  and  a 
handle  of  this  kind  from  North  America,  but  with  a  small  iron 
blade,  is  figured  by  Klemm.** 

In  other  cases  the  branch  of  wood  forming  the  socket  is 
inserted  in  a  hole  in  that  forming  the  handle,  which  is  securely 
bound  round  on  either  side  of  the  hole  to  prevent  its  splitting. 
The  stone  blade  is  inserted  in  the  split  end  of  the  shorter 
piece  of  wood,  the  other  end  of  which  is  tapered  so  as  to  fit 
tightly  in  the  hole  in  that  forming  the  handle.     I   have   seen 

•  "  Cultur.-WiM.,"  fig.  127,  p.  70. 

t  "Alt.  u.  h.  v.,"  Tol.  ii.  Heft  viii.  Taf.  i.  7;  "Archiv  fur  Anthropol.,"  toL  iiL 
p.  105. 

X  **R6liq.  Aquit.,**  fijf.  12.  k  Vol.  iv.  p.  297. 

H  "  Etudes  Paleoeth./'  pi.  xii.  See  also  Wonutae,  *'  Primev.  Ants,  of  Denmark,** 
p.  12;  "Diuiemark*8Vorz./'p.  10;  tJi^  Danmark* »  T%dlig$U  BebvggeUe;*  1S61,  p.  17. 

%  1868,  Tol.  Ixrii.  p.  1286.  ♦♦  "  Cultur-Wus.,"  p.  70. 
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thia  form  of  nunmtiag  in  axes  and  adzes  from  New  Guinea  and 
Cdebee. 

We  are  left  in  a  great  degree  to  conjecture  as  to  the  other 
methoda  of  mounting  atone  hatchets  and  adzes  on  handles  in 
prehistoric  times;    but  doubtless  others   besides   those  already 


Fig.  HM.-Ada-Kew  CilHlanu. 

mentioned  were  practised.  A  very  common  method  among  exist- 
ing sayages  is  to  bind  the  blade  of  stone  on  to  the  face  of  a 
branch  at  the  end  of  the  handle,  which  in  some  cases  projects 
upwards,  and  in  others  downwards,  and  is  inclined  at  an  angle 
more  or  less  perpendicular  to  the  handle. 
Figs.  103  and  104  are  kindly  lent  me  by  the  Society  of  Anti- 
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quarieB  of  Scotland.*  The  Bhort-handled  adze,  Fig.  103,  is  one  lued 
by  the  Schlolum  or  Clalam  Indians  of  the  Pacific  Coast,  to  the 
south  of  the  Straits  of  De  Fuca  and  on  Puget'e  Sound,  to  hollow 
out  their  canoes.  The  group,  Fig.  104,  exhibits  Tarious  methods 
of  attachment  of  stone  odses 
to  their  handles  employed 
by  the  South  Sea  Islanders. 
The  Australians  occasion- 
ally mounted  their  toma- 
hawks in  much  the  same 
manner  as  that  shown  in 
the  central  figure.  An  ex- 
ample  has  been  engraved  by 
the  Rev.  J.  G.  Woocl.t  The 
right-hand  figure  probably 
I  represents  an  adze  from  the 
Sandwich  Islands. 

The  jade  adzes  of  the  New 
Zealanders  are  hafted  in  a 
somewhat  similar  manner; 
but  the  hafts  are  oft«n  beau- 
tifiilly  carved  and  inlaid.  A 
fine  example  is  in  the  Black- 
more  Museum,  and  a  handle 
in  the  Christy  Collection. 
One  of  them  is  engraved  by 
the  Rev.  J.  G.  Wood-J  The 
uxo  to  the  left,  in  Fig. 
104,  may  be  from  Polj'nesia 
also,  but  is  of  some  com- 
Fw.ia3.-Ad«-ci.iMii»ii««.  njon  stone.     The  axes  from 

Mangaia,  so  common  in  collections,  exhibit  great  skill  in  the 
mounting  and  in  the  carving  of  the  handles.  Some  have  been 
engraved  by  the  Rev.  J.  G.  Wood.S 

In  some  instances  the  ligamenttt  for  attaching  the  stone  blade 
against  the  handle  pass  through  a  hole  towards  the  end  of  the 
blade.  A  North  American  adze  in  the  Ethnological  Museum  at 
Copenhagen  is  thus  mounted,  the  cord  being  apparently  of  gut. 


'■  Froh.  Mm," 
i  Op.  eit.,  vol.  ij 


ol.  i.  p.  ise. 
pp.  369,  373. 
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A  similar  method  of  mounting  their  adzes,  by  binding  them 
against  the  haft,  was  in  use  among  the  Eg}rptians.*  Although 
it  is  extremely  probable  that  some  of  the  ancient  stone  adzes  of 
other  countries  may  have  been  mounted  in  this  manner,  there 
have  noty  so  far  as  I  am  aware,  been  any  of  the  handles  of  this 
class  found.  I  have,  however,  two  Swiss  celts  of  Lydian  stone,  and 
of  rectangular  section,  found  at  Nussdorf  and  Sipplingen,  in  the 
Ueberlinger  See,  and  on  the  flatter  of  the  two  faces  of  each  there 


rig.  104.— Sooth  Sea  Island  Azea. 

is  a  slight  hollow,  worn  away  apparently  by  firiction,  which  was,  T 
think,  due  to  their  having  been  attached  against  a  handle  in  this 
maimer.  The  blade  in  which  the  depression  is  most  evident  has 
lost  its  edge,  seemingly  from  its  having  been  broken  in  use.  I 
have  not  up  to  the  present  time  found  any  similarly  worn  sur- 
fJEtces  upon  British  celts. 

Another  method  of  hafting  in  use  among  various  savage  tribes 
is  that  of  winding  a  flexible  branch  of  wood  round  the  stone,  and 

*  i2#r.  Areh.f  toI.  xviii.  p.  266. 
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securing  the  two  ends  of  the  branch  by  binding  them  together  in 
such  a  manner  as  tightly  to  embrace  the  blade.  A  stone  axe  from 
Northern  Australia  thus  hafted  is  now,  through  Mr.  Akerman's 
kindness,  in  my  own  collection,  and  is  figured  in  the  Archsologia^ 
whence  I  have  borrowed  the  annexed  cut.  This  method  of  haft- 
ing  has  been  mentioned  by  White,  t  who  describes  the  binding  aa 
being  effected  by  strips  of  bark,  and  in  his  figure  shows  the  two 
ends  of  the  stick  more  firmly  bound  together. 

Another  example  has  been  engraved  by  the  Rev.  J.  G.  Wood.  J 
This  mode  is  very  similar  to  that  in  common  use  among  black- 
smiths for  their  chisels  and  swages,  which  are  held  by  means  of 
withies  twisted  round  them,  and  secured  in  their  places  by  rings. 


Fig.  106.— Axe — Northern  Australia. 


It  seems  extremely  probable  that  so  simple  a  method  may  have 
been  in  use  in  early  times  in  this  country,  though  we  have  no 
direct  evidence  as  to  the  fact.  A  "  fancy  sketch  "  of  a  celt  in  a 
withy  handle  will  be  found  in  the  Arch(vohgia,%  It  resembles  in 
a  singular  manner  the  actual  implements  employed  by  the  Ojibway 
Indiana, II  of  which  there  is  a  specimen  in  the  Christy  Collection, 
engraved  by  the  Rev.  J.  G.  Wood.lf  Some  of  the  other  North 
American  tribes**  mounted  their  hatchets  in  much  the  same 
manner.     A  hatchet  thus  hafted  is  engraved  by  Schoolcraft.tt 

In  some  instances  a  groove  of  grexiter  or  less  depth  has  been 
worked  round  the  axes  mounted  in  this  manner,  though  I  am  not 
aware  of  any  undoubtedly  British  examples.  The  blade  engraved 
in    the  ArchcBological  Joumal^XX    and   found    near   Coldstream, 

•  Vol.  xxxiv.  p.  172. 

t  "  Journ.  of  Vov.  to  N.  S.  Wales."  p.  293 ;  Klemm,  *'  Cult-Gesch./*  vol.  i.  p.  308. 

J  "  Nat.  Hint,  of  Man,"  vol.  ii.  p.  32.    Cow/.  Worsaae,  "  Danemark's  Von.,"  p.  10. 

\  Vol.  xzxi.  p.  452.  H  See  Jones's  '*  Hist,  of  Ojibway  Indians.** 

If  "  Nat.  Hist,  of  Man,*'  vol.  ii.  p.  652.  Conf.  Catliii.  "  N.  A.  Ind.,"  vol.  i.  pi.  xdx./. 

••  Col.  A.  Lane  Fox,  »« Prim.  Warf./*  part  ii.  p.  17. 

ft  **  Ind.  Tribes,"  vol.  i.  pi.  xv.  1,  p.  2S6.  XX  Vol.  xxiv.  p.  80. 
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Northumberland,  is  probably  of  Carib  origin,  like  others  which 
have  also  been  supposed  to  have  been  British.  Another  from  the 
Liverpool  Docks  is  mentioned  by  Mr.  H.  Ecroyd  Smith.*  In  the 
British  Museum  are  two  such  axes,  and  some  other  stone  imple- 
ments, found  near  Alexandria,  but  which  probably  are  Carib,  as 
would  also  seem  to  be  those  in  the  Museimi  of  Douai,t  on  which 
are  sculptured  representations  of  the  human  face. 

Stone  axe-heads  with  a  groove  round  their  middle,  for  receiving 
a  handle,  have  been  found  in  Denmark,^  but  are  of  rare  occurrence. 
The  large  stone  maids  found  so  commonly  in  the  neighbourhood 
of  ancient  copper  mines  in  this  and  many  other  countries  in  both 
hemispheres,  were  hafked  much  in  the  same  manner  as  the  Aus- 
tralian axe. 

In  other  cases  axe-heads  are  used  by  being  fixed  in  a  cleft  stick 
for  a  handle,  the  stick  being  then  lashed  round  so  as  to  secure  the 
stone  and  retain  it  in  its  place.  This  method  was  employed  by 
some  of  the  North  American  Indians,§  and  the  aborigines  in  the 
colony  of  Victoria.  II  In  the  Blackmore  Museum  is  a  stone  axe 
thus  mounted,  from  British  Guiana.  There  is  a  small  hole 
through  the  butt,  which  is  carved  into  a  series  of  small  spikes. 
I  have  an  iron  hatchet,  edged  with  steel,  brought  home  by 
Mr.  David  Forbes,  F.R.S.,  from  among  the  Ajrmara  Indians 
of  Bolivia,  which  is  mounted  in  a  stick  cleft  at  the  end.  The 
blade  is  T-shaped  at  the  butt,  and  is  tied  in  such  a  manner, 
by  means  of  a  strip  of  leather,  that  the  arms  of  the  T  rest 
on  two  of  the  coils,  so  as  to  prevent  its  falling  out,  while  other  two 
coils  pass  over  the  butt  and  prevent  its  being  driven  back,  and 
the  whole  binds  the  two  sides  of  the  cleft  stick  together  so  as 
tightly  to  grasp  the  blade  and  prevent  lateral  or  endways  motion. 
The  ancient  Egyptian  bronze  hatchets  were  merely  placed  in  a 
groove  and  bound  to  the  handle  by  the  lugs,  and  sometimes  by  the 
cord  being  passed  through  holes  in  the  blade. 

Another  Australian  method  of  mounting  implies  the  possession 
of  some  resinous  material  susceptible  of  being  softened  by  heat, 
and  again  becoming  hard  and  tough  when  cold.  This  mode  is 
exhibited  in  Fig.  106,  which  represents  a  rude  instrument  from 
Western  Australia,  now  in  my  collection,  engraved  in  the  Archoeo- 

•   "Arch,  of  Meney  District,"  1867,  p.  16. 
t  AreK.,  toL  zxzii.  p.  400;  Proe,  Soe,  Ant.,  vol.  i.  p.  131. 
X  Wonaae'i  *'  Nordiske  OldBager/'  fig.  14. 

i  Schoolcraft,  "Ind.  Tribes,"  vol.  ii.  pi.  Ixxiii. ;  Klemm,  "  Cult.-Ge«ch.,"  vol.  ii. 
p.  62.  II  Proe.  Soe.  Ant.  Scot.,  vol.  v.  p.  287. 


162  POLISHED  CELTS.  [CHAP.  VI. 

logia.*  It  is  hammer-like  at  one  end,  axe-like  at  the  other,  and 
is  formed  of  either  one  or  two  roughly  chipped  pieces  of  basalt-like 
stone  entirely  unground,  and  secured  in  a  mass  of  resinous  gum,  in 
which  the  handle  is  inserted.  In  most  implements  of  this  kind 
there  appear  to  be  two  separate  stones  used  to  form  the  double 
blade,  and  these  are  sometimes  of  different  kinds  of  rock.  It 
would  seem  that  the  shaft,  either  cleft  or  uncleft,  passed  between 
them,  and  that  the  stones,  when  bound  with  string  to  hold  them 
in  their  places,  were  fiirther  secured  with  a  mass  of  the  gum 
of  the  Xanthorrha^a,  or  grass- tree,  t 

Such  a  method  of  haffcing  cannot,  I  think,  have  been  in  general 
use  in  this  country,  for  want  of  the  necessary  cementing  material, 


Fig.  100.— Hatchet— Western  Auatraluu 

though,  from  discoveries  made  in  Scandinavia,  it  would  appear 
that  a  resinous  pitch  was  in  common  use  for  fixing  bronze  imple- 
ments to  their  handles  ;  so  that  the  practice  may  also  have  applied 
to  those  of  stone.  In  the  Swiss  Lake-dwellings  bitumen  was  used 
as  a  cement  for  attaching  stone  to  wood. 

Besides  those  that  were  hafted  as  axes  or  adzes,  it  seems 
probable  that  not  a  few  of  the  implements  known  as  celts  may 
have  been  for  use  in  the  hand  as  cutting  tools,  either  mounted 
in  short  handles  or  unmounted.  There  can  be  but  little  doubt 
that  the  implement  with  a  depression  on  each  face  (Fig.  87),  and 
that  with  the  notches  at  the  side,  were  destined  for  use  in  the 
latter  manner,  and  can  hardly  have  been  unique  of  their  kind. 

Dr.  Lukis,:^  indeed,  at  one  time  expressed  an  opinion  that  the 
stone  celt  was  not  intended  to  be  secured  "  in  a  handle,  but  was 
held  in  the  hand  and  applied  to  particular  uses  which  are  not  now 

•  Vol.  xxxiv.  p.  172.     Sec  alao  Wood,  "  Nat.  Hist,  of  Man,"  vol.  ii.  p.  32. 
t  Bonwick'g  •♦  Daily  Lifo  of  the  Tuwnaniima,"  p.  44  ;   Trans.  EthnoL  Hoc.,  N.  a, 
Tol.  iii.  p.  267. 

I  Ihroc.  Soc.  Ant.f  vol.  ii.  p.  305. 
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evident,  but  to  which  neither  the  hammer  nor  the  hatchet  was 
applicable.''  But  in  the  face  of  the  numerous  handles  which  have 
since  been  found,  such  an  opinion  is  no  longer  tenable  except  in  a 
very  limited  sense. 

Among  modem  savages  we  have  instances  of  similar  tools  being 
used  in  the  hand  without  the  intervention  of  any  haft,  though 
among  the  Australians  the  butt-end  is  sometimes  enveloped  in  a 
mass  of  resinous  matter,  so  as  to  form  a  knob  which  fits  the  hand. 
According  to  Prinz  Neuwied,*  the  Botocudos  used  their  stone 
blades  both  unmounted  in  the  hand  and  hafted  as  hatchets.  The 
South  Australians!  likewise  use  celts  in  a  similar  manner. 

With  regard  to  the  uses  to  which  these  instruments  were  applied, 
they  must  have  been  still  more  varied  than  the  methods  of  mount- 
ing, which,  as  we  have  seen,  adapted  them  for  the  purposes  of 
hatchets  and  adzes ;  while,  mounted  in  other  ways,  or  unmounted, 
they  may  have  served  as  wedges,  chisels,  and  knives. 

The  purposes  which  similar  instruments  serve  among  modem 
savages  must  be  much  the  same  as  those  for  which  the  stone 
celts  found  in  this  country  were  employed  by  our  barbarian 
predecessors.  An  admirable  simimary  of  the  uses  to  which  stone 
hatchets — the  "  Toki "  of  the  Maori — are  or  were  applied  in  New 
Zealand,  has  been  given  by  Dr.  W.  Lauder  Lindsay,  t  They  were 
used  chiefly  for  cutting  down  timber,  and  for  scooping  canoes  §  out  of 
the  trunks  of  forest  trees ;  for  dressing  posts  for  huts ;  for  grubbing 
up  roots,  and  killing  animals  for  food ;  for  preparing  firewood ;  for 
scraping  the  flesh  from  the  bones  when  eating ;  and  for  various 
other  purposes  in  the  domestic  arts.  But  they  were  also  em- 
ployed in  times  of  war,  as  weapons  of  ofience  and  defence,  as  a 
supplementary  kind  of  tomahawk. 

For  all  these  purposes  stone  celts  must  also  have  been  employed 
in  Britain,  and  some  may  even  have  been  used  in  agricidture. 
We  can  add  to  the  list  at  least  one  other  service  to  which  they 
were  applied,  that  of  mining  in  the  chalk  in  pursuit  of  flint,  as 
the  raw  material  fi'om  which  similar  instruments  might  be 
fashioned. 

•  Quoted  by  Klomm,  "  C.-G.,"  vol.  i.  p.  268. 

t  Joum,  Eth.  Soe.y  vol.  ii.  p.  109,  fig.  7. 

J  lYoe.  Soe.  Ant,  Scot.y  vol.  v.  p.  327. 

I  It  is,  however,  to  be  observed  that  amon^  the  North  American  Indians  fire  was 
the  great  agent  employed  in  felling  trees  and  in  excavating  canoes,  the  stone  hatchet 
being  c^ed  in  aid  principally  to  remove  the  charred  wood. — Schoolcraft,  <*Ind. 
Tribes,"  vol.  i.  p.  76. 
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I  NOW  come  to  several  forms  of  implements  which,  though 
approximuting  closely  to  those  to  which  the  mime  of  celts  bos 
heoQ  given,  may  perhaps  be  regarded  with  some  degree  of  cer- 
tainty as  forming  a  separate  class  of  tools. 
Among  these,  the  long  nanow  form  to 
which,  for  want  of  a  better  name,  that 
of  "  Picks  "  has  been  given,  may  be  first 
'  described,  as  being  perhaps  the  most  closely 
allied  to  that  of  the  so-called  celts. 

An  idea  of  the  prevailing  form  will  be 
gathered  from  Fig.  107,  which  represents 
a  epecimen  in  my  own  collection  foond  at 
Great  Eaaton,  near  Danmow,  Essex,  and 
given  me  by  Mr.  A,  T.  CopeUnd.  Its 
surfaces  are  partially  gronnd,  especially  to- 
wards the  upper  end,  which  appears  to  have 
been  pointed,  though  now  somewhat  broken. 
The  lower  end  is  chipped  to  a  rounded  outline, 
but  this  end  is  not  gronnd,  and  the  onter  or 
more  convex  face  of  the  implement  in  one 
part  showa  the  original  cmst  of  the  flint. 

Mr.  Fitvh,  F.S.A.,  has  a  finer  and  more 
symmetncal  Bpecimen  of  the  esme  kind  from 
North  Walsham.  It  is  71  inches  long,  rather 
more  than  1  inch  wide,  and  J  inch  thick.  It 
is  polished  nearly  all  over ;  both  faces  are 
ridged,  BO  that  it  is  almost  rhomboidal  in  sec- 
tion, though  the  angles  arc  rounded  ;  one  lace  is 
curved  lengthways  much  more  than  the  other, 
which  is  nearly  stmight.  At  one  end  it  in 
»!«.  im— uM«i  Mii™.    t    ground  to  a  Bcmicircular  edge,  bat  the  other 

is  merely  chipped,  and  still  shows  part  of  the  original  crust  of  the  flint. 

Another  implement  of  this  character,  but  11)  inchus  long,  and  2)  inches 

wide  in  the  broadest  part,   was  found  at  Mclbouru,*    Cambridgeshire, 

^d  was  in  the  coUuctJun  of  the  late  Lord  Braybrooke. 
"  AreA.  JotirH.,  toI,  xrii.  p.  170. 
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I  have  Been  another  nearly  6  inches  long,  bnt  little  polished,  and 
almost  oval  in  section,  which  was  found  at  Melton,  near  Woodbridge, 
Saflblk.  This  also  is  blout  at  one  end,  and  ground  to  a  semicircnlar 
edge  at  the  other.  A  fragment  of  an  implement  of  this  class,  fonnd  near 
Maidenhead,  is  in  the  Geological  Moseum  in  Jennyn  Street.  Another 
implement  of  the  same  kind,  more  ronghly  chipped  out  and  but  par- 
tially polished,  was  found  on  Mount  Harry,  near  Lewes,  and  is  preserved 
in  the  Museum  in  that  town.  It  is  narrow  at  one  end,  where  it  is  ground 
to  a  sharp  edge. 

Mr.  H.  Dnrden,  of  Blandford,  has  another,  fonnd  on  Iweme  Minster 
Down,  Dorset,  6|  inches  long  and  1{  inches  hroad,  which  comes  nearer  to 
the  celt  type.  One  face  is  more  convex  than  the  other ;  the  sides  are 
sharp,  and  one  end  is  more  square  than  the  other,  which  comes  to  a 
rounded  point. 

The  Rev.  W.  Qreenwell,  F.S.A.,  has  what  appears  to  be  a  iragmentof 
one,  still  abont  4  inches  long,  found  at  Northdale,  near  Bridlington.  It 
may,  however,  be  a  chisel.  The  same  form  of  implement  is  fonnd  in 
France.  I  have  a  fragment  of  one  which 
was  found  by  M.  Dimpre,  of  Abbevillo,  in 
the  old  encampment  known  as  the  Gamp  de 
Cesar,  near  Pontremy. 

In  the  ease  of  some  very  similar  imple- 
ments of  flint  &am  Scandinavia  it  is  the 
broad  end  that  is  usually  sharp,  though 
some  are  entirely  nngronnd. 

Occaaonally  these  implements  occur  in 
this  conntiy  in  the  same  anpolished  con- 
dition, liie  Fig.  108,  from  the  neighhoor- 
hood  of  Bury  St.  Edmunds.  This  also  | 
presents  on  the  more  highly  ridged  face  the 
same  curvature  in  the  direction  of  its  length 
as  is  to  be  observed  on  the  polished  speci- 
mens, and  the  pointed  end  seems  the  sharper 
and  ibe  better  adapted  for  use. 

Unfortnoately  there  are  no  indications  by  ' 
which  to  judge  of  the  method  of  hafting 
snch  instruments.  It  appears  probable,  how- 
ever, that  the  broader  end  may  have  been 
attached  at  the  end  of  a  handle,  like  those  in 
Fig.  104,  and  that  the  tool  was  a  sort  of 
Darrow  adze  or  pick,  adapted  for  working 
oat  cavities  in  wood,  or  it  may  be  for  grub- 
bing in  the  ground.  Some  rough  instru- 
ments of  this  character  are  found  in  Ire- 
land ;*  but  are  usually  more  clumsy  in  their 
proportions  than  the  English  specimens  I  have  figured.  They  are  often 
of  a  snbtriangnlar  section,  and  pointed  at  one  or  both  ends,  though 
rarely  ground.  1  have,  however,  a  tapering  pointed  tool  of  black 
chert,  and  belonging  to  the  same  class  of  implements,  found  in  Lough 

•  Wild?,  "(M.  MuB.  K.  I.  A-."  p.  27- 
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Neagh.*    It  appears  adapted  for  boring  boles  in  leather  or  other  soft 
HubstaDces. 

A  very  remarkable  impletneat  boloaging  to  tbe  same  groap  is  ghown 
in  Fig.  109.  It  was  found  in  the  Fen  country  near  Barwell,  Cambridge, 
and  was  given  me  by  Ur.  J.  W.  Flower,  F.G.S.  At  tbe  broad  end  it 
ia  mnch  like  tbe  instnunenta  juat  desoribed.  A  portion  of  both  faces 
baa  been  polished,  the  sides  have  been  ronnded  by  grinding,  and  though 
it  has  been  chipped  to  an  edge  at  tbe  broad  end,  this  also  has  been 
rendered  blnnt  in  the  same  manner,  possibly  with  the  view  of  preTenting 
it  &om  catting  the  ligaments  by  which  it  was  attached  to  a  handle. 
The  narrow  end  is  ground  to  a  chisel  edge,  which  is  at  right  angles  to 


that  of  the  broad  end.  In  form  and  character  this  chisel  end  is  exactly 
like  that  of  a  narrow  "cold  chisel"  of  steel,  in  nse  by  engineers. 
Whether  it  was  used  as  a  narrow  adze  or  axe,  or  after  the  manner  of 
a  chisel,  it  is  diflicult  to  say. 

Fig.  110  is  still  more  chisel-like  in  character.  It  is  of  flint  weathered 
white,  bot  stained  in  places  by  iron-mould,  from  ba\-ing  been  brought  in 
contact  with  modem  agricultural  implements,  while  lying  on  the  sorface 
of  the  groond.  It  was  found  by  Ur.  £.  Tindall  at  Charleston,  near  Brid- 
lington. It  is  UDground  except  at  the  edge,  where  it  is  very  sharp,  and 
at  one  or  two  places  along  the  sides,  wbitro  slight  projections  have  bsen 
removed  or  rounded  off  by  grbding.  The  butt-end  is  tntucated,  but  is 
not  at  all  battered,  so  that  if  a  hammer  or  mallet  was  used  with  it,  with. 
■  Arehmologia,  toI.  xli.  p.  402,  pi.  iriii.  7. 
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out  the  intervention  of  a  socket  or  handle,  it  was  probably  of  wood.     I 

bave  another  specimen  of  rather  Bmaller  size  from  the  same  locality.    It 

is,  however,  of  porphyritic  greenstone,  and  the  bntt-end,  instead  of  being 

tntncated,  has  been  chipped  to  a  comparatively  sharp 

edge,  which  has  sabseqaently  been  partially  rounded 

by  grinding.     If  used  as  a  chisel  at  all,  ^s  imple 

moDt  mnst  have  been  inserted  in  a  socket. 

I  have  another  of  grey  flint,  4}  inches  long  and  1 

inch  broad,  ground  at  the  sides  and  over  some  por     ' 

tion  of  the  faces,  with  a  sharp  narrow  segmental  edge 

and  rounded  at  the  batt,  where  it  is  somewhat  bat 

tered.     It  was  found  in  Bottisham  Fen,  Cambridge 
Mr.  H.  Dnrden  has  a  chisel  of  the  same  character 

found  at  Hod  Hill,  Dorset,  5i  inches  long  and  IJ 

inches  broad,  with  the  sides  ground  straight. 

The  Rev.  W.  Greenwell,  F.S.A.,  has  a  flint  chisel 

of  this  form  6  inches  long  and  i  inch  broad,  found 

near  Icklingbam,  Suffolk.     It  is  ground  at  the  sides 

AS  well  as  at  the  edge.     Another,  4)  inches  long,  m 

the  same  collection,  was  found  at  North  Stow,  Suffolk 

There  are  occasionally  found  some  smaU  chisels  p,.  |< 
spparently  intended  for  holding  in  the  hand,  as  if  ~"  ■ 

for  carving  wood.  One  of  these,  from  Dalton,  on  the  Yorkshire  Wolds, 
and  in  the  collection  of  Measra.  Mortimer,  ia  shown  in  Fig.  111.  It  is 
of  grey  flint,  shghtly  curved  longitudinally,  nearly  semicircnlar  in  sec- 
tion, with  the  side  angles  rounded,  the  butt  truncated,  but  all  its  sharp 
angles  worn  or  ground  away,  and  with  a  circular  edge  slightly  gouge-like 
in  character.  It  has  been  gronod  transversely  or 
obliquely  on  both  faces,  but  tbe  ttria  from  the 
grinding  are  at  the  edge  longitudinal.  I  have  a 
neariy  similar  tool  from  tbe  neighbourhood  of  Brid- 
lington, Yorkshire,  but  the  butt-end  is  broken. 

Another  flint  chisel.  Si  inches  long  and  j  inch 
wide,  in  my  collection,  procured  by  Mr.  E.  Tindall 
from  tbe  same  neighbourhood,  presents  the  peculiarity 
of  having  the  bntt-end  ground  to  a  sharp  narrow  , 
semicirci^ar  edge,  the  principal  edge  at  the  other  end  ' 
being  broader  and  less  curved.  There  can  be  little 
donbt  of  this  having  been  merely  a  hand  tool.  A 
portion  of  the  edge  at  the  narrow  end  is  worn  away 
as  if  by  scraping  bone  or  something  equally  bard. 
This  wearing  away  does  not  extend  to  the  end  of 
the  tool.  Another  specimen  &om  Yorkabire  is  in 
tbe  Blackmore  Uasenm.* 

Tbe  Bev.  W.  Oreenwell,  F.S.A.,  has  a  small 
chisel  of  hone-stone  2j  inches  long,  found  at  Rud-  ^'s-  iii.— H«ip«itboTpe.  | 
etone,  near  Bridlington,  and  another  Sj  inches  long,  of  snbqnadritte 
section,  fonnd  in  a  barrow  at  Cowiam,  Yorkshire. 

The  implement  shown  in  Fig.  112  appears  to  belong  to  this  same  class 

of  tools,  ^ongh  closely  resembling  some  of  those  which  will  hereafter  be 

*  "  Flint  Chips,"  p.  7S. 
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described  as  "  arrow- flakers,"  from  which  it  differs  only  in  not  showing 
any  signs  of  being  worn  away  at  the  ends.  It  is  of  flint  seitly  chipped, 
and  was  fonnd  at  Helperthorpe,  Yorkshire.  I  have  another  of  the  same 
form,  but  a  trifle  longer,  foond  by  Mr.  W.  Whitaker,  F.G.B.,  near  Bal- 
dock,  Herts.     Neither  of  them  shows  any  traces  of  grinding. 

A  simiJar  chisel  of  fiint,  square  at  the  edge,  and  found  near  I<on- 
dinieres,*  is  engraved  by  the  Abbe  Cochet. 

Implements  which  can  withont  hesitation  be  claased  as  chisels  are 
rare  in  Ireland,  thoagh  long  narrow  celts  approzi- 
mating  to  the  chisel  form  are  not  nncommon. 
These  are  usually  of  clay-slate,  or  of  some  meta- 
morphic  rock.  I  have,  however,  specimens  of  oval 
section  not  more  than  an  inch  wide,  and  as  mneb 
as  6  inches  long,  with  narrow  straight  edges,  which 
seem  to  be  undoubtedly  chisels.  I  do  not  remember 
to  have  seen  a  specimen  in  flint,  those  described  by 
Sir  W.  Wilde  f  being  more  celt-like  in  character. 

Narrow  chisels,  occasionally  10  or  12  inches 
long,  and  nsnally  square  in  section,  and  either 
polished  all  over  or  merely  ground  at  the  edge,  ue 
of  common  occurrence  in  Denmark  and  Sweden.^ 
They  are  sometimes,  but  more  rarely,  oval  in  aee- 
tion. 

In  Germany  and  Switzerland  the  form  is  rare. 
but  one  from  the  Sigmahngen  district  is  engraved 
by  Lindenscbmit,!  and  a  Swiss  specimen,  in  ser- 
pentine, by  Perrin.ll 

Some  of  the  small  celts  fonnd  in  the  Swiss  I^keB 
appear  to  have  been  rather  chisels  than  hatchrta 
or  adzes,  as  they  were  mounted  in  socketsU  bored 
azially  in  hafts  of  stag's  horn.  In  some  insliuieeB 
the  bole  was  bored  transversely  through  the  piece 
of  bom,  but  even  then  the  tools  are  so  small  tiiat 
they  must  have  been  used  rather  as  knives  or 
drawing  chisels  than  as  hatchets.  Chisels  made  of 
bone  are  abundant  in  the  Swiss  Lake -settlements. 
They  are  also  plentiful  in  some  of  the  caverns  in 
the  French  Pyrenees,  which  have  been  inhabited 
in  Neolithic  times.  Several  have  also  ooenrred  in 
the  Qibraltsr  caves. 

Among  the  Maories  of  New  Zealand  small  hand- 

Fie.  n^-^ewZM-        chisels  of  jade  are  used  for  carving  wood  and  for 

lud  CtaiMi.  1  other  purposes.     They  are  sometimes  attached  to 

their  handles  by  a  curiously  intertwined  cord,"  and  sometimes  by  a 

more  simple  binding.     For  the  sketch  of  that  shown  in  Fig.  118  I  am 

■  "SeioB  Inf.''  2nd  ed..  p.  628.  t  "C«t.  Uua.  R.  I.  A.,"  p.  27- 

:  WoTwse.  ••  Knrd.  OMh.,"  No.  20,  22 ;  NUuon,  "  Stone  Age,'*  pL  vi.  137. 

j  '■  Hoheni.  Bamml.,"  T«f.  ilili.  6. 

i|  '-  Ktude  Prehist.  but  k  Ssvoie,"  IB69,  pi.  ij.  4. 
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indebted  to  Mr.  Ga;.  The  original  is  in  the  British  Maseum^  It  will 
be  observed  that  the  eod  of  the  handle,  which  has  been  battered  in  use, 
is  tied  round  with  a  strip  of  bark  to  prevent  its  splitting.  The  blade 
Mems  to  rest  against  a  shonlder  in  the  handle,  to  which  it  is  firmly 
bound  by  a  cord  of  vegetable  fibre.  The  Btone  cbiBels  in  use  in  ancient 
times  in  Britain  were,  when  hafted  at  all,  probably  mounted  in  a  some- 
what analogoDB  manner. 

Considering  the  great  numbers  of  gouges  or  hollow  chisels  of 
flint  which  have  been  found  in  Denmark  and  Sweden,  their  ex- 
treme rarity  in  Britain  is  remarkable.  It  aeema  possible  that  the 
celta  with  an  almost  semicircular  edge,  some  of  which,  when  the 
two  feces  of  the  blade  are  not  equally  convex,  are  of  a  gouge-like 
character,  may  have  answered  the  same  purpose  as  gouges.  It 
ia  to  be  observed  that  this  clsis  c^  celts  is  scarce  in  Denmark, 
where  gouges  are  abundant ;  but  possibly  the  ancient  inhabitants 
of  that  country  may  have  been 
more  of  a  canoe-forming  race 
than  those  of  Britain,  so  tiiat 
implements  for  hollowing  out  the 
trunks  of  treet  were  in  greater 
demand  among  them  in  conse- 
quence. The  best-formed  gouges 
diacovered  in  England,  so  far  as 
I  am  aware,  have  been  found  in 
the  Fen  country,  where  it  is  pro- 
bable that  canoes  would  be  in  con- 
stant use. 


Two  such,  found  in  Borwell  Fen, 
are  preserved  in  the  Museum  of  the 
Cambridge  Antiquarian  Society,  one 
of  which  ia  shown  in  Fig.  114.  The 
other  is  rather  BinaUer,  being  6^ 
iiwhes  long  and  IJ  inches  broad. 
They  are  entirely  unpolished,  with 
the  sides  nearly  straight  and  sharp, 
and  one  iace  more  convex  than  the 
other.  At  the  butt-end  they  are 
truncated,  or  show  the  natural  cruet 
of  the  flint.  The  cutting  edge  at 
the  other  end  is  approximately  in 
one  plane  at  right  angles  to  the  axis  of  the  blade,  and  is  chipped  hollow, 
BO  that  the  edge  is  like  that  of  a  carp  enter's  gouge. 

The  next  specimen.  Fig.  116,  is  less  decidedly  gouge-like  in  character. 

It  is  of  grey  flint,  and  was  in  the  collection  of  the  late  Mr.  Galdecott,  of 

•  Nilnon,  "Stone  Age,"  pi-  n.  120,  p.  6i. 
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Mead  Street,  having  been  fonnd  at  Eastbourne,  Basaez.  The  Bides  we 
sharp,  bnt  ronnded  towards  the  butt,  which  is  also  round.  A  large  flake 
has  been  taken  lengthways  off  the  hollow  face,  and  it  may  be  maittly 
to  this  circnmBtance,  rather  than  to  original  design,  that  the  gonge-Uke 
character  of  the  implenteiit  is  due. 

Host  of  the  Danish  gouges  have  a  rectangular  section  at  the  middle  of 
the  blade,  and  the  butt-end  is  uanally  truncated,  and  sometimes  shows 
marks  of  having  been  hammered,  so  that  these  implements  were  pro- 
bably used  without  haAing,  and  in  conjunction  with  a  mallet  or  hammer 
of  wood  or  stag's  horn.  Another  and  rarer  form  of  googe  with  a  sharp 
elliptical  section  ta|>ers  to  the  butt,  and  may  have  been  nsed  for  paring 


away  charred  Hurfiicos  without  the  aid  of  a  mallet.  Home  small  examples 
of  this  class  show,  however,  polished  markings  as  if  from  having  been 
inserted  in  handles. 

Under  the  head  of  gouges  I  must  comprise  a  few  of  those  celt-like 
iDiplemunls  already  mentioned,  which,  without  being  actnaily  groond 
hiillow,  yot,  by  having  one  of  their  faces  mnch  flatter  transversely  than 
the  other,  present  at  the  oilgo  a  )i»u;;e-liko  appearance,  somewhat  after 
the  Miannvr  nf  the  "  round-nosed  chisels"  of  engineers.  One  of  these 
was  iliNrovcrcd  in  a  bitrrow  on  Willerby  Wold,  Yorkshire,  by  the 
lUv.  W.  <ln'(<nwi'll.  K.H.A..  though  it  was  uot  associated  with  any 
burial. 


BASTARD   GOUOEB. 


161 


It  is  shown  in  Fig.  116,  and  is  formed  of  a  light  green  hone-stone 
earefally  gronnd  and  even  polished,  and  preaente  a  beautifully  regular 
and  shkrp  catting  edge.  It  would  appear  to  have  been  intended  for 
moonting  as  a  hollow  adze  rather  than  as  a  gouge,  and  would,  when  thns 
monnted,  have  formed  a  useful  tool  for  hollowing  canoos,  or  for  other 
similar  purposes. 

Mr.  Greenwell  has  also  another  implement  of  the  same  character  and 
material,  but  amaller,  being  4  inches  long  and  2J  inches  broad.  It  was 
found  at  Gauthorpe,  Yorkshire.     Thi>  sides  in  this  c 

The  implement  shown  in  Fig.  117  has,  when  the 
much  the  same  appearance  as  Fig.  68.  The 
other  face,  however,  is  Bhghtly  hollowed 
towards  the  middle  longitudinally,  and  is 
nearly  flat  transversely,  so  that  the  edge 
presents  a  gouge-like  appearance.  It  was 
found  at  Huntow,  near  Bridlington,  and 
formerly  belonged  to  Mr.  E.  Tindall,  but 
is  now  in  my  collection.  The  material  is 
greenstone,  the  snr&ce  of  which  is  some- 
what decomposed,  and  seems  in  places  to 
have  been  scratched  by  the  plough  or  the 

A  considerable  number  of  gouges  of  this 
bastard  kind  hav«  been  found  in  Ireland, 
and  I  have  figured  one  from  Lough  Neagb 
in  the  Arrhirologia,*  A  few  of  the  Irish  celte 
are  actually  hollowed  at  the  edge,  so  as  to 
become  more  truly  gouge-like  in  character. 

Besides  occurring  in  abundance  in  Scan- 
dinavia, gouges,  properly  so  called,  are  also 
found  in  Northern  Germany  and  Lithuania. 
Home  frvm  Finland  also  are  in  the  Ethno- 
logical Museum  at  Copenhagen. 

One  of  fliot,  5  inches  long,  from  the 
neighbourhood  of  Beauvais,  France,  is  in 
the  Blackmore  Museum.  They  have  also 
been  found  in  Portugal  and  Algeria. f  Fig.  ii«.— WiUarby  wojj.    i 

A  stone  implement,;  "  a  squaro  chisel  at  one  end  and  a  gouge  at  the 
other,"  was  found  in  one  of  the  Gibraltar  caves. 

In  North  America^  gouges  formed  of  other  varieties  of  stone  than 
flint  are  by  no  means  uncommon,  and  among  the  Caribs  of  Barbadoes, 
where  stone  was  not  to  be  procured,  we  find  gouge-like  instruments 
formed  frum  the  eolamellit  of  the  large  Slrnmlnut  glga*.  On  the  western 
eoast  of  North  America,  mussel-sbell  adzes  are  still  preferred  by  the 
Abts  il  to  the  best  English  chisels  for  canoe-making  purposes. 

Some  narrow  bastard  gouges,  almoHt  aomi circular  on  one  face  and  flat 

•  Vol.  xli.  pi.  xviii.  10. 

t    Tr»ni.  Etku.  Sar..,  N.  S.,  vbl.  vii.  p.  47- 

t   Traia.  PreA.  CoHg..  1K68,  \>.  130. 

1)  Schoolcnft.  "  Indian  TriWii,"  vol.  iv.  p.  Mi. 

I  BpiMtt,  "  ^oe*  and  StiuliM  of  bitvage  Liib,"  p.  316. 
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transveniely  on  the  other,  but  not  hollowed,  have  heen  toaui  in  the 
Swiaa  Lake- settle  meats.  I  havo  one  of  diorito,  5i  inches  long  and  1  inch 
broad,  from  Sipplingen.     The  butt  is  roughened  as  if  for  insertion  in  a 


socket.  A  similar  form  is  found  in  QomiaDy.  I  hnve  a  specimon  9| 
inches  long,  1  inch  wiilc,  >md  1^  inches  thick  in  the  middle  of  the  bUdo, 
found  in  the  neighbourhood  of  Mayencc. 

A  bastard  foruiof  gou!:;e,  mounted  ax  an  oA/.e,  ix  in  use  in  the  Solomon 
Islands.     One  tied  to  its  ha^  with  rattan  is  in  the  Christy  Collection. 


CHAPTER  VIIL 

PERFORATED     AXES. 

I  NOW  come  to  a  very  important  class  of  antiquities,  the  stone 
axes  and  axe-hammers  with  a  hole  for  the  insertion  of  a  haft, 
like  the  ordinary  axes  and  hammers  of  the  present  day.  As  to 
the  method  by  which  these  shaft-holes  were  bored,  I  have  already 
spoken  in  a  previous  chapter.  I  have  also  mentioned  that  many 
of  them  appear  to  belong  to  a  time  when  bronze  was  already  in 
use,  at  all  events  for  knife-like  daggers,  and  that  they  have  in 
many  countries  shared  with  the  more  simply  formed  celts  the 
attribution  of  a  heavenly  origin  as  thunderbolts,  together  with 
the  superstitious  reverence  due  to  their  supernatural  descent. 
I  have,  therefore,  but  little  here  to  add  beyond  a  classification  and 
description  of  the  various  forms ;  but  I  may  mention  that  the 
name  by  which  such  implements  were  "popularly  known  in 
Scotland  almost  till  the  close  of  last  century  was  that  of  the 
Purgatory  Hammer,"  buried  with  its  owner  that  he  might  have 
the  wherewithal  "  to  thunder  at  the  gates  of  Purgatory  tiU  the 
heavenly  janitor  appeared."* 

They  are  for  the  most  part  made  from  metamorphic  or  volcanic 
rocks,  and  I  have  never  seen  a  British  perforated  axe  made  from  ordi- 
nary flint,  though  a  hammer  of  this  material  is  known.  Stukeley,t 
indeed,  mentions  that  in  cleansing  the  moat  at  Tabley,  near  Knuts- 
ford,  "  they  found  an  old  British  axe,  or  some  such  thing,  made 
of  large  flint,  neatly  ground  into  an  edge,  with  a  hole  in  the 
middle  to  fasten  into  a  handle ;  it  would  serve  for  a  battle-axe." 
Stukcley  was  probably  mistaken  as  to  the  material,  but  there  are 
in  the  Museum  at  Copenhagen  one  or  two  flint  axes  ground  to  an 
edge,  the  shaft-holes  in  which  are  natural,  and  no  doubt  led  to  the 
stones  being  selected  for  the  purpose  to  which  they  were  applied. 
An  artificially  perforated  French  specimen  will  subsequently  be 

•  W'iUon,  **  Preh.  Ann.  of  Scot.,**  vol.  i.  p.  191 ;  Arch,  Scoi.^  vol.  i.  p.  391. 
t  "  Itin.  Curios./*  2nd  od.,  vol.  i.  p.  54. 
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mentioned.      Flints,   both   naturally   and   artificially   perforated, 
huvo  also  been  occasionally  converted  into  hammers. 

In  Scandinavia  and  Northern  Germany  perforated  axes  and 
axe-hammcrs  arc  frequently  known  as  Tbor's  hammers,  and  some 
authors  have  maintained  that  they  were  in  use  for  warlike  pur- 
poses so  late  as  eight  or  ten  centuries  after  our  era.  Kruse,*  how- 
ever, has  urged  that  though  found  in  the  neighbourhood  of  graves 
of  the  Iron  Age  in  Livonia  and  Courland,  they  are  never  found  in 
the  graves  tbemselves,  and 
that  their  use  is  not  men- 
tioned in  any  aucicnt  his- 
tories. 

The  principal  forms  may 
be  classified  as  follows : — 

1.  Double-edged  axes,  or 
thoso  with  a  cutting,  or 
but  slightly  blunted  edge 
at  either  end. 

2.  Adzes,  or  implements 
with  the  edge  at  right 
angles  to  the  shaft-hole. 

3.  Axes  with  the  edge  at 
one  end  only,  the  bole  being 
near  the  other  end,  which  is 
rounded.  These  shade  off 
into — 

4.  Axe-hammers  sharp  at 
one  end,  and  more  or  lees 
hanimcr>like  at  the  other, 
the  shaft-hole  being  usually 
near  tlio  centre. 

Tolhcwenpons  of  the  first 
of  the^  clashes  the  name  of 
Amazon  Axe  has  been  ap- 
plied by  l'rofe««)rNil(won;t 
but  tlio  Scandinavian  axes 
expunduig  consideral  U  at  the  tutting  ends,  resemble  the -^wwiomio 
icciirM  of  clusKical  sculpture  more  than  do  the  English  specimens. 

Fi(t  IIH  nprtbCDts  ft  beautifully  f  riuvil  hxc  of  the  liriit  clftss,  in  my 
owu  C(  II    I    u      It  IS  of  grtiibtuK    Hud  WHS  fuuuil  ucor  Huunianby, 

•  "  KecroUionicB,    Ihil  L.  p.  JJ ,  ud  Nachtrag,  p.  20.  t  "Stone  Age,"  p.  71. 
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Yorkshire.  It  Bubsequently  came  into  the  hands  of  Mr.  E.  Tindall,  of 
Bridlington,  from  whom  I  obtained  it.  The  two  faces  aro  concave 
longitudinally,  so  that  it  expands  towards  the  edges.  They  are  also 
slightly  concave  transversely.  The  angles  are  ronnded,  and  the  edges 
are  blnnt,  especially  that  at  the  shorter  end.  The  shaft-hole  is  oval,  and 
tapers  slightly  from  each  face  towards  the  middle.  It  wonld  appear  to 
have  been  worked  ont  with  some  sort  of  chisel,  and  to  have  been  after- 
wards made  smoother  by  grinding. 

A  specimen  of  nearly  the  same  typo,  found  near  Uelzen,  Hanover,  is 
engraved  by  Von  Estorff;*  another,  from  Sweden,  by  Sjoborg.t 

In  the  Moseum  at  Geneva  is  a  very  similar  axe  of  greenstone,  6^ 
inches  long,  found  in  the  nelghboarhood  of  that  town.  One  of  serpen- 
tine much  longer  in  its  proportions,  9^  inches  long,  and  with  an  oval 
shaft-hole,  is  in  the  Museum  at  LansHnne.  It  was  foond  at  Agiez, 
Canton  de  Vand. 

In  the  Collections  t  published  by  the  Sussex  ArchKological  Society  is 
■  figure,  obligingly  lent  me,  of  a  beautiful  axe-head  of  this  class, 
Fig.    119,    found   with    the    remains   of  a    skeleton,   an    amber  cup. 


Fig.  867,  a  whetstone,  Fig.  186,  and  a  small  bronze  dagger  with 
two  rivet  holes,  in  an  oaken  coffin  in  a  barrow  at  Hove,  near  Brighton. 
The  axe-head  ia  said  to  be  formed  of  some  kind  of  ironstone,  and 
is  5  inches  long,  1  fa  inches  wide  in  the  broadest  port,  and  tV  inch 
thick.  The  hole  is  described  as  neatly  drilled.  A  small  black  stone 
axe-head  of  nearly  similar  form  was  found  near  the  head  of  a  con- 
tracted skeleton,  at  a  depth  of  twelve  feet,  in  a  barrow  in  Rolstou  Field, 
Wilt8.§  A  somewhat  similar  specimen,  with  the  Bides  faceted  and 
blnnt  at  one  end,  has  been  engraved  as  having  been  found  in  Yorkshire. || 
It  is,  however,  doubtful  whether,  like  many  other  objects  in  the  same 
plate,  it  is  not  foreign.     The  original  is  now  in  the  Christy  Collection. 

A  double-edged  axe-head  of  basalt,  4i  inches  long,  and  injured  by  fire, 
was  found  by  the  late  Mr,  Batoman,  in  a  large  am  with  calcined  bones, 
bone  pins,  a  tubular  bone  laterally  perforated,  a  flint  "  spear-bead,"  and 
a  bronze  awl,  in  a  barrow  near  Throwley,  Derbyshire.^  This  was  the 
only  instance  in  which  he  found  a  perforatod  stone  axe  accompanying  an 
interment  by  cremation. 

An  axe-head  of  basalt,  with  a  double  edge  to  cut  either  way,  was  also 
dug  up  in  the  neighbourhood  of  Tideswell,  Derbyshire.** 

•  HiidniteAt  Allerthilmer,  IS46,  pi.  vi.  If,.  f  Vol.  ii.  fl|;.  144. 

I  Vut.  ii.  p.  ISO.    See  Arrh.  Joiirti.,  vol.  xiii.  p.  1R4,  and  veil.  iv.  p.  W. 

I  Ho.ro>  "South  Wills,"  p.  174.  ||  Arrk.  A..or.  Joum..  vol.  xi.  pi.  rii,  1. 

1  "Tan  Yean' Di(fgiiigi,"p.  IM.        ••  "  Vest,  of  Anla.  of  Derbjihiro,"  p.  7- 


166  PERFORATED   AXES.  [CHAP.  VIII. 

A  good  gpecimen  of  this  kind,  5  inches  long,  2  inches  broad  at  one 
end,  and  If  inches  at  the  other,  edged  at  both  ends,  but  '*  the  one  end 
rather  blunted  and  lessened  a  little  by  use/'  was  found  near  Grimley, 
Worcestershire,  and  is  figured  by  Allies.* 

Another,  5  inches  long,  engraved  in  the  Salisbury  volume  t  of  the 
Archaeological  Institute,  from  a  barrow  on  Windmill  Hill,  Abury,  Wilts, 
is  described  as  double-edged.^ 

The  Danish  and  German  axe-heads  §  of  this  form  have  usually,  but  not 
always,  one  edge  much  more  blupted  than  the  other.  Occasionally  there 
is  a  ridge  on  each  side  at  the  blunt  end,  which  shows  that  this  thicken- 
ing was  intentional.  A  fine  double-edged  axe-head  of  quartz  of  this  form, 
from  Brandenburg,  is  engraved  in  the  *'  HoraD  Ferales."  || 

The  form  also  occurs  in  France,  but  the  faces  are  usually  flatter.  I 
have  one  from  the  Seine  at  Paris.  Another,  from  the  department  of  the 
Charente,  is  engraved  by  De  Rochebrune  ;1I  and  a  third,  from  the  depart- 
ment of  the  Seine  et  Oise,  is  in  the  Musee  de  St.  Germain.**  A  fine 
example  of  the  same  form  is  in  the  Museum  at  Tours,  and  another  in 
that  of  Blois.  I  have  seen  in  the  collection  of  M.  Beboox  a  curious 
implement  from  the  Seine,  formed  of  flint,  pointed  at  each  end,  and  per- 
forated in  the  middle. 

A  stone  axe  in  the  Museum  of  the  Royal  Institution  at  Swansea,  and 
found  at  Llaumadock,  in  Gower,  has  been  kindly  lent  me,  by  the  managers 
of  the  institution,  for  engraving,  and  is  shown  in  Fig.  120.  It  expands 
at  the  sharper  end  much  more  suddenly  and  to  a  much  greater  extent 
than  does  that  from  Hunmanby.  The  edge  at  that  end,  which  is 
almost  semicircular  in  outline,  has  suffered  from  iU-usage  since  it  was 
discovered ;  the  material  of  which  it  is  made  being  felspathic  ash,  the 
surface  of  which  has  become  soft  by  decomposition.  The  other  and 
uarrowcr  end  is  flattened  to  about  |  inch  in  width.  The  implement  has 
already  been  engraved  on  a  smaller  scale  in  ihe  Arch<iological  Journal. \j 

In  Bartlett's  **  History  and  Antiquities  of  Manceter,  Warwickshire,"  J  J 
is  engraved  an  axe  of  the  same  character  as  this,  but  expanding  at  the 
blunter  end  almost  as  much  as  it  does  at  the  edge,  which  is  described  as 
being  very  sharp.  It  is  said  to  have  been  formed  of  the  hard  blue  stone 
of  the  countrj',  but  **from  age  or  the  soil  in  which  it  has  lain"  "  now 
coloured  with  an  elegant  olive-coloured  patina."  It  was  found  on  HartshiU 
Common,  in  1770,  where  a  small  tumulus  had  been  cut  through,  "  the 
bottom  of  which  was  paved  with  brick,  which  by  the  heat  of  the  ^e  had 
been  nearly  vitrified."     There  is  probably  some  mistake  as  to  the  bricks. 

Another  axe-head  like  Fig.  120,  8  inches  in  length,  and  more  dis- 
tinctly hammer-like  at  the  narrow  end,  was  found  in  the  parish  of  Aber- 
nethy,  Scotland,  and  has  been  engraved  by  Wilson. §§ 

In  chanicter,  these  axes  with  expanded  ends  more  nearly  resemble  some 
of  the  Scandinavian  and  North  German  types  than  do  most  of  the  other 
British  forms. 

•  **  Ante,  of  Worcestorshire,"  pi.  iv.  8  and  9.  t  P.  108,  No.  4. 

{  Arch.  Jouru.^  vol.  vii.  p.  399. 

}  See  Lindensthnut,  «•  Alt.  u.  h.  V.,**  vol.  i.  Heft  iv.  Taf.  i. ;  Wonaae,  ••Notd. 
OldKUfcr/'  No.  40. 

II   ri.  iii,  9.  %  Mim.  ttur  icx  Retttn  tTInduft.,  ^.,  1866,  pi.  x.  12. 

♦•  Mortillet,  **  Promonadei,**  p.  146. 

ft  Vol.  iii.  p.  67.      ::  P.  17.  pi.  ii.  3.      §}  "  Preh.  Ann.  of  Scot,*'  vol.  i.  p.  l»S. 
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In  the  Unsemn  of  the  Leeds  Philosophical  Society  ib  a  doable-edged 
axG-head  of  a  larger  and  coorBer  kind  which  is  said  to  have  been  found 
near  Whitby,  The  edges  have  betn  rounded  by  modem  grinding ;  it  is 
cracked  across  the  hole,  and  there  are  some  other  appt.aranceB  about 
it  calculated  to  cast  stroug  doubts  on  its  authenticitj  The  surface 
seems  to  have  been  worked  by  means  of  a  pick  or  pointed  chisel.  The 
shaft-hole  is  nearly  parallel,  and  has  been  drilled   though  also  in  part 


chiselled,  and  shown  a  tondcncy  to  assume  a  triangular  form,  as  is  somo- 
times  the  case  with  holes  bored  with  a  thin  dri)l.  Its  authenticity  was 
atroDgly  vouched  for  by  the  late  Mr.  Denny,  but  I  fear  it  is  a  modem 
fabrication. 

An  implement  of  the  same  form,  from  Gerdaiien,  East  Pmssia,  is  pre- 
servfd  in  the  Berlin  Muflcum ;  and  another  of  grccnstoue  was  found 
at  Hallstatt.*  A  singular  variety  from  the  same  spot  has  tho  edge  at 
one  end  at  right  angles  to  that  at  the  other. 

A  small  sketch  of  a  very  remarkable  curved  blade,  pointed  at  one  end 
■  Simony,  "  Alt.  von  Ilallrtatt,"  p.  9,  Taf.  vi.  3. 
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and  with  nn  axe-like  edge  at  the  other,  is  given  id  the  Journal  of  the 
Arclurvloifieiil  AiuiocUttwn'  from  a  Bpecimen  in  the  collection  of  Mr. 
F.  C.  Lnkis.  It  is  of  greenstoDe,  11  inchee  long  and  2}  inches  acrosa, 
and  was  found  in  QueniBey.  By  the  kindness  of  the  Rev.  W.  C.  Lakia, 
F.8.A.,  of  Watb,  I  am  enabled  to  give  an  engraving  of  the  type  in 
Fig.  121.  A  nomber  of  Bpecimens  have  been  found  in  the  Channel 
Islandfl,  to  which  the  form  seems  pecnliar. 


The  seccmd  cIuar  into  wliic.1i  I  proposud  to  <Iivide  these  iniple- 
mt'iilH  croii-fijils  of  imIzcs,  or  bluclos  Iiiivinfr  the  edge  ut  right  angles 
to  tile  shofl-h'>li'.     With  tho  exci'iition  of  u  short  notice  by  Mr. 
•  Vol.  iii.  p.  UK. 


ADZE-LIKE    IN    CHARACTER.  loiJ 

Monkman,  I  believe  that  attention  is  now  for  the  first  time  called 
to  this  form  as  occmriDg  in  Britain. 

The  epeoimen  I  have  selected  for  engraving,  as  Fig.  122,  ^vee  a  good 
idea  of  the  typical  character.  It  is  of  greenstone,  with  the  shaft-hole  taper- 
ing inward§  from  both  faces,  one  of  which  is  leas  convex  than  the  other. 
It  was  found  at  Firebom  Mill,  near  ColdBtream,  Berwickshire,  and  i§  in 
the  GoUeetion  of  the  Bev.  W.  Greenwell,  F.S.A.   In  the  same  collection  is 


Tig.  12I.-Firc)Hii 


HDolher  of  similar  character,  bat  hnvinj^  the  butt-ond  broken  off  and  the 
etige  more  cirenlar,  found  at  Willcrby  Carr,  in  the  East  Riding  of 
Yorkshire. 

I  have  a  aniallor  specimen,  4]  inches  long  and  2,',  inches  brond,  of  a 
hard  micaceons  grit,  fomid  at  Allerston,  in  the  North  Hiding.  I  have 
alHO  a  remarkably  fine  and  perfect  adze  of  porphyritic  greenstone, 
U]  inches  long,  Sj  inches  wide,  and  H  inches  thick,  and  ground  to  a 
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rounded  edge  at  the  butt,  instead  of  being  irancated  like  Fig.  122.  The 
Hhaft-holc,  like  that  of  all  the  others,  tapers  inwards  from  both  f^es, 
in  this  instance  from  1|  inches  to  J  inch.  This  specimen  was  found  at 
South  Dal  ton,  near  Beverley,  and  was  formerly  in  the  possession  of 
Mr.  E.  Tindall,  of  Bridlington. 

Another  implement  of  the  same  class,  9  inches  by  4  inches,  fiat  on 
one  face,  and  much  like  Fig.  122,  is  in  the  Antiquarian  Musemn  at 
F^dinburgh.  It  is  of  greenstone,  much  decomposed^  and  was  found  at 
OrmiHton  Abdie,  Fife. 

Another,  in  outline  more  like  the  celt,  Fig.  67,  thoagh  sharp  at 
the  Hides,  is  also  in  the  collection  of  the  Rev.  W.  Greenwell,  F.SJL. 
It  is  formed  of  red  micaceous  sandstone,  and  is  6}  inches  long  and 
HJ  inches  broad  at  the  edge.  It  was  found  at  Scackkton,  in  the 
North  Hiding  of  Yorkshire,  and  a  rough  sketch  of  it  has  been  published 
by  Mr.  Monkman.*  In  the  same  collection  is  another,  rather  narrower 
in  its  proportions,  being  7^  inches  long  and  8  inches  broad,  found  ti 
Pilmoor,  and  one  G  inches  long  and  23  inches  broad,  found  at  Nannington. 
Another,  5}  inches  long,  square  at  both  ends,  found  near  Whitby,  is 
in  the  Museum  at  Leeds. 

The  form  is  known  in  Denmark,  but  is  rarely  fonnd.  A  more  edt- 
shaped  specimen  is  engraved  in  Worsaae.f  He  terms  it  a  hoe  {hakke), 
and  it  is,  of  course,  possible  that  these  instruments  may  have  been  used 
for  digging  purposes. 

Two  short,  broad  hoes  {Juicken),  of  Taunus  slate,  fonnd  near  Mayence, 
are  given  by  Lindenschmit.  I  Another  is  in  the  Museum  at  Brunswick. 
Some  hoe-like,  perforated  stone  implements  from  Mexico  are  in  the 
Ethnological  Museum  at  Copenhagen.  The  so-called  stone  hoei  of 
North  America!  are  not  pei*forated,  though  sometimes  notched  at  the 
sides.  Dr.  Keller |{  has  suggested  that  a  circular  perforated  disc  from 
one  of  the  Swiss  Lake -settlements  may  have  been  a  hoe. 

In  the  Museum  of  the  Deutsche  Gesellschafb  at  Leipzig  is  a  green- 
stone implement  resembling  these  adzes  or  hoes  at  its  broader  end, 
but  at  the  other,  instead  of  being  square  or  rounded,  presenting  an  axe- 
like edge. 

A  narrow,  thick  adze  of  this  character,  flat  on  one  face,  rounded  on 
the  other,  4  J  inches  by  1}  inches,  and  1^  inches  thick,  found  at  Scudnitz, 
near  Schweinitz,  Prussian  Saxony,  is  in  the  Berlin  Museum. 

An  intermediate  form  between  a  hammer  and  an  adze  will  be  rab- 
scqaently  described  at  p.  206. 

A  perforated  adze  in  the  Museum  of  the  Cambridge  Antiquarian 
Society,  Fig.  128,  is  more  truly  celt-like  in  character,  and  appears, 
indeed,  to  have  been  made  from  an  ordinary  celt  by  boring  a  shaft-hole 
through  it.  It  is  formed  of  a  hard,  green,  slaty  rock,  and  was  found  in 
lUirwell  Fen.  I  believe  that  another,  but  larger,  specimen  of  the  same 
type  Nvus  found  in  the  same  district  in  Swaffham  Fen. 

Mr.   G.   W.   Ormerod,   F.G.S.,  has   communicated   to   me   another 

•  Juurn.  tUhniA.  Si>r.,  vol.  ii.  pi.  xvi.  14. 

t  yon/ijikt  (ffihtiffir,  No.  flO. 

I  "  Alt.  u.  h.  Vorz./'  vol.  i.  Iloft  ii.  Taf.  i.  10  and  12. 
{  .ViMiMwMuiM  Hrj/ort,  1863,  p.  ;J79. 

II  **  Am.  f.  S«.hw.  Alt./*  1870,  p.  141. 


HOE-LIK£    IN   CHARACTER. 


specimeQ  fon&d,  in  1866,  at  North  Bovey,  Devon.  It  is  of  greenstone, 
about  8)  incheB  long,  2^  inches  broad,  and  li  inches  thick.  The 
aides  taper  towards  the  bntt-end,  which  is  ronnded,  and  the  hole  in  the 


middle  appears  to  be  only  about  t  inch  in  diameter,  bat  bell-mouthed 
at  each  face. 

It  is  now  in  the  Mnsenm  of  the  Royal  Institntion  of  Cornwall. 

The   implement  shown    in   Fig.    124   seems    to    be    an    nnfinishod 


Rg.iM.-stoiimjii.  I 

specimen  belonging  to  this  class.     It  is  formed  of  greenstone, 
of  the  natural  joints  of  which  ore  still  visible  on  its  surface. 
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to  have  been  worked  into  shape  by  picking  rather  than  hj  grinding : 
bnt  the  hole  appears,  from  the  character  nf  the  surface,  to  have  been 
ground.  Had  it  been  continued  through  the  stone,  it  would  probably 
have  been  considerably  enlarged  in  diameter,  and  if  bo,  the  implement 
would  have  been  much  weakened  around  the  bole.  It  socms  poasible 
that  it  was  on  this  account  that  it  was  left  unfinished.  It  was  found 
near  Stonrton,  on  the  borders  of  Somoreet  and  Wilts. 

The  third  of  the  classes  into  which,  for  the  sake  of  convenience, 


I  have  divide<i  those  instrumcnta,  consittta  of  axe-heads  with  a 
cutting  "^Ifl*'  "t  ""^  '-'"'^  o'll.v.  the  shaft-hole  beinp  near  the  other 
end,  which  is  rounded. 

Fig.  12r>  rcprci'i'iitH  an  chrgant  specimen  nf  this  cluxtt,  found  at  Bard- 
well,  ill  Suffolk,  and  forroerlv  in  the  collection  of  Mr.  Joseph  Warren,  of 
Ixwurth.  but  now  in  my  own.  The  materiiil  appcani  to  be  felstone. 
The  edge  is  slightly  rounded,  the  sbalt-hnle  carefully  finished,  and  the 
two  faces  ground  bolltiw,  probably  in  tbo  manner  enggosted  at  p.  240. 


CUTTING    AT  ONE   END   ONLY. 
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In  the  Museam  mt  Newoastle  is  preserved  a  very  Bimilar  epecimen  of 
mottled  green  stone,  beantifully  fiiiisbed  ;  the  faees  are,  however,  flat 
and  not  hollowed.  It  ia  6^  incheH  long,  1|  incliea  wide,  and  IJ  inchea 
thick ;  the  sidee  are  ronnded,  and  the  hole,  which  is  about  J  iuuh  in 
diameter,  tapers  slightly  from  each  face.  It  was  fonnd  in  the  river 
Wear  at  Sunderland.  Another  of  the  Bame  character,  formed  from  a 
beantifnlly  veined  stone,  was  fonnd  with  a  bronze  dagger  in  a  barrow 
near  East  Kennet,  Wilts,*  and  ia  to  be  figured  in  the  ArchmoJoijia. 

I  have  another  ase  of  the  same  kind,  with  both  faces  flat,  6j  inches 
long  and  It  inoheu  broad,  formed  of  porpbyntic  greenstone,  and  found 
near  Colchester.  Another,  formed  of  basalt,  6^  inches  long  and  2^  inches 
broad,  the  fitces  slightly  hollowed,  was  fonnd  at  Chesterford,  Cambridge,! 
and  is  in  the  possession  of  Mr.  Joahna  Clarke,  of  Safiron  Walden. 

Another,  6  inches  long  and  2  inches  broad,  was  foond  in  the  Thames 
off  Parliament  Stairs,  and  passed  with  the  Boacb  Smith  Collection  into 
the  British  Unseam.  One,  Sj  inches  long,  from  Comberland,  is  in  the 
Christy  Collection. 

The  Bev.  W.  Greenwell,  F.S.A.,  possesses  one  of  greenstone,  fj]  inches 
long  and  ^^  inchea  broad,  foond  at  Mitlfield,  near  Snnderlaud.  The 
hole  ia  aomowhat  oval,  and  tapers  inwards  from  each  face.  Ho  has  also 
one  of  basalt,  4^  inches  long,  with  an  oval  hole  and  slightly  convex 
faces,  found  at  Holystone,  Korthnmberlaud.     The  edge,  as  nsual,  is  blunt. 

An  axe-bead  of  this  kind,  found  in  a  chambered  tnmulns  or  dolmen 
at  Craigengelt,  near  Stirling,  Scotland,  ia  engraved  by  Bonstetten.J 

Implements  or  weapona  of  thia  character  are 
occasionally  foond  in  Ireland, §  bnt  the  faces  are 
usually  flat. 

The  exact  form  ia  rare  in  Denmark  and  North 
Germany.  Lindenachmit  ||  engraves  a  thin  speci- 
men from  Liinebnrg.  It  oconrs  alao  in  Styria. 
A  apecimen  from  Lithnania,  more  aqnare  at  the  butt, 
ia  engraved  by  Mortillet.H  I  do  not  remember  to 
have  met  with  it  in  France. 

In  one  of  the  barrows  on  Potter  Brompton  Wold, 
Yorkshire,  explored  by  the  Ber.  W.  Oreenwull, 
F.S.A.,  accompanying  an  interment  by  cremation, 
he  found  a  beautifully  formed  axe-head  of  serpen- 
tiue  (?),  the  surface  of  which  was  tn  plocea  scaling 
off'  from  decompoaition,  arising  from  its  having  been 
partly  calcined.  A  single  view  ia  given  of  it  in  Fi)!,. 
126.  It  ia  6  inchea  long,  and  2f  inches  broad  ; 
the  edge  is  2  inchoa  wide,  as  is  also  the  butt ;  at  tlie 
perforation  the  thickness  ia  only  1}  inches,  both 
faeea  being  hollowed  longitudinally.  The  hole  is 
about  \\  inches  in  diameter  on  each  face,  but  rather 
smaller  in  the  middle.     The  cutting  edge  has  been  rounded  as  well  a 


B.  IW — PpttcrBmnipton 


•  I'nr.  Sec.  A>U..  2nd  S.  vol.  iv.  p.  339.     &UMarg  rol.  A 
Arch.  Jmrn.,  voL  ixiv.  p.  29. 

t  Arfti.  Aftoc.  Journ.,  vol.  iiv.  p.  272.  I  "  Ebhoi  iiur  \< 
}  Wildo."CaLMia-R.I.A.."p.?9.  ||  "Alt.u.  h.  V,,' 
IT  "lUliriauz,"  vol.  i.  p.  Wi. 


,  1S49,  p.  110; 
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the  angles  round  the  fa(»iB,  bat  this  proceHs  has  been  carried  to  a  greater 
extent  on  one  than  the  other ;  poseibly  this  was  the  onter  face. 

A  somewhat  similar,  but  rather  broader,  axe-bead  of  basalt,  5^  inches 
long,  was  fonnd  by  the  late  Mr.  T.  Batcman  in  a  barrow  called  Carder 
Low,*  near  Hartington,  In  company  with  a  small  bronze  dagger,  and 
near  the  elbow  of  a  contracted  skeleton. 

Another,  expanding  rather  more  at  the  edge,  was  fonnd  in  a  barrow 
in  Devonshire, t  and  is  in  the  Meyrick  Collection. 

A  somewhat  eimilar  axe-bead,  more  rounded  at  the  bntt  and  rather 
more  expanded  at  the  cntting  edge,  was  found  in  Annandaie  in  1670, 
and  was  communicated  to  me  by  Mr.  Joseph  Clarke,  F.B.A. 

Id  the  same  barrow  at  Rudstone,  near  Bridlington,  as  that  in  which 
the  block  of  pyrites  and  flint  scraper  subsequently  to  bo  described. 
Fig.  228,  wore  found,  but  with  a  different  mterment,  ^e  Rev.  W.  Green- 
well,  F.S.A.,  discovered  the  boantifnlly  formed  axe-bammer  shown  in 
Fig.  127.    It  is  6}  inches  long,  2i  inches  broad,  and  1}  inches  thick,  ot 


very  close-grained,  slightly  micaceous  grit,  and  presents  the  pecoliarity 
of  having  the  rounded  sides  sliKbtly  chamfered  all  round  the  flat  faces. 
The  shaft-bole  is  Ij  inches  in  diameter  at  each  face,  and  slightly  smallar 
in  the  middle.  The  edge  is  carefully  rounded,  and  the  broad  end  some- 
what flattened.  It  lay  behind  the  shoulders  of  the  skeleton  of  an  old  man 
lying  on  bis  left  side,  with  his  right  hand  on  his  bead,  and  his  left  to  his 
face.  Before  the  face  was  a  broDZo  knife  4  iuchos  long,  with  a  single 
rivet  to  fasten  it  to  its  handle,  aud  cluiie  to  the  uxu-bummer  lay  a  point«d 
flint  flake  re-chipped  on  both  faces. 

An  axe-bcud,  (>|  inches  long,  with  convex  sides,  rounded  at  the  bntt, 
and  with  an  oval  shaft-bole,  was  found  Ju  the  Thames  at  Loudon, ^  and 
is  now  in  the  British  Museum. 

t..  r.  6.  K...  4'J. 

"  Honu  Fcralea,"  pi.  Ui.  4. 
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The  caiefol  manner  in  which  the  edges  of  these  matrnmeuts  are 
blonted  eihows  that  they  cannot  have  been  intended  for  cnttiug  tools, 
but  that  they  mnst  have  bees  weapons  of  war  A  blow  from  a  battle- 
axe  with  a  blonted  edge  would  be  just  as  fatal  as  if  tlie  edge  had  been 
sharp  and  trenchant,  while  the  risk. of  accidental  injury  to  the  scantily- 
elothed  warrior  who  carried  the  axe  was  next  to  none  when  the  edge  of 
the  weapon  was  thus  blunted.  The  practice  of  removmg  the  edge  by 
grinding  was,  no  doubt,  introduced  m  consequence  of  some  painful 
experience. 


Fig.  1'28  in  of  a  still  more  orcamcntal  charnctLr  hiiving  a  beaded  mould- 
ing towards  each  edge  of  the  sides,  and  fuUuwing  tho  curvature  of  the 
faces.  The  drawing  is  taken  from  a  cast  in  tbo  AruHciim  of  the  Society 
of  Antiquaries,  presented  by  Hir  W  Tito,  M  P  -  The  original  is  said 
to  have  been  found  near  ^Vbitby.  A  fine  a\c-head  "of  red  granite, 
ornamented  with  raised  mouldings,"  was,  however,  found  with  human 

"  I-ne.  Sot.  Ant.,  2nd  8.,  toI.  H.  p.  aSo. 
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boncB  near  BorrowaBh,  Derbyshire,  in  1841,*  and  is  in  the  Batemao 
Collection.  To  jadge  from  the  woodcut  in  the  Catalogae,  the  cast  mnst 
have  been  taken  from  this  specimen. 

"  A  very  elegant  aze-head,  6  inches  long,  of  reddish  basalt,  beantt- 
fully  wrought,  with  a  alight  monlding  round  the  angles,  and  a  perfora- 
tion for  the  abaft,"  is  doacribed  by  Mr.  BatemanI  as  having  been  fonnd 
on  a  barrow  eleven  miles  east  of  Pickering,  Yorkshire. 

It  seems  almost  indispnUblo  that  these  elegantly  formed  axe-heade 
belong  to  the  period  when  bronze  was  in  nse,  and  from  their  oooorrenee 
in  the  graves,  and  from  the  edge  being  usually  rather  blunted  than  enttiiig, 
they  appear  to  have  been  destined  for  battle-axes. 

Mouldings  of  variona  kinda  occur  on  Danish  and  Oerman  axe-hammers 
of  the  Bronze  Age,{  but  Uiia  form  of  amall  axe  with  a  rounded  butt  is  of 
rare  occnrreuce.  The  small  axe-beads  from  OermanyS  are  wider  »t  the 
butt,  and  more  like  Figs.  118  and  120  in  outline. 


The  beautiful  hutUcaxc,  formed  of  fine-grained  mica  schist,  found 
placed  on  burnt  bones  in  a  "  Druidical  "  circle  at  Crichie,  near  Invorory, 
Aberdeenshire.''  and  presented  by  the  Earl  of  Kintorc  to  the  Antiquarian 
Museum  at  Edinbur^'h,  Liis  deeply  incised  lines  round  the  margins  of  the 
hollow  faces  at  the  mouth  of  the  shaft-hole.  This  weapon  is  4  inches  in 
length,  and  is  considerably  sharper  at  the  broader  end  than  at  the  other, 
though  the  edge  is  well  rounded.  For  the  loan  of  Fig.  129  I  am  indebted 
to  the  Society  of  Antiquaries  of  Scotland.  In  general  character  tlui 
weapon  approximates  to  a  somewhat  rare  Iriab  form,  shortly  to  be  men- 
tioned, of  which  I  possess  a  specimen.      The  buttle-axe  from  the  barrow 

"  "Vontiacs  of  ATit«.  of  llorJivBhirp,"  p.  7:  f'lit..  So.  36;  Brigg's  "Ilithnyof 
Uelboumi-,'    p.  15:  Wricht'*  "Crlt,  Kumiui,  and  ^xoii."  p.  69. 

t  "Tell  Youv'  DitntiiB"."  p-  W7.     Cit.,  p.  2-i,  No.  WC. 

;  Wuruae,  Xord.  Old'.,  Ki>.  WJ;  Liiidi-mKhtuit,  Alt.  u.  h.  V.,  vol.  i.  Ueit  ir. 
Taf.  i.  i.  ti. 

(  Lindenw-hniit.  '.p  i-il..  vut.  i.  Htft  i.  Taf.  i.  8,  B.  and  10, 

I  /V*r.  Sw.  AkI.  Srol.,  vol.  ii.  p.  3U6 ;  "Cat.  Arth.  In-t.  Mua.  Ed.,"  p.  10; 
"Iloru'  Kciulci,"  !>■-  ii>-  3U^  "Sculpt.  Stones  ut  iHut.,"  vol.  i.  p.  xi. ;  WJImd, 
■■  Vnii.  Ann.  o(  Smt.,"  vol.  i.  jJ.  iii. 
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ftt  Selwood,  Fig.  140,  is  also  Blighily  ornamented  by  lines  on  the  sides, 
and  that  from  Skelton  Moors,  Fig.  189,  is  Anted. 

An  axe-head  of  porphyritio  greenstone,  7}  inches  long,  one  end 
obttuely  pointed,  and  the  other  shaped  to  a  sharp  edge,  roand,  and 
5  inches  in  breadth,  was  found  at  Btainton  Dale,  near  Scarborough,  * 
and  is  sud  to  resemble  in  form  an  Irish  aze-head  engraved  in  the  UUter 


Journal  of  Arehaoh^jA  If  so,  the  faces  through  which  the  hole  is  bored 
were  hollow,  as  in  Fig.  129,  and  there  was  also  a  moulding  round  them. 
Axe-heads  of  a  mach  more  clumsy  character  than  any  of  those  last 
described  are  at  more  frequent  occurrence  in  this  country.  The  one 
I  hare  selected  for  illustration  as  Fig.  130  b  rather  small  of  its  kind. 
•  Areh,  Jmirn.,  toL  xii.  p.  277.  ♦  Vgl.  iii.  p.  23-1. 
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It  is  made  of  greenstone,  the  surface  of  which  has  considerably  suffered 
from  weathering,  and  was  found  in  draining  at  Walsgrave-upon-Sowe, 
near  Ooventry.  It  was  presented  to  my  collection  by  Mr.  J.  S.  Whittem, 
F.G.S.  The  shaft-hole,  as  usual,  tapers  inwards  from  both  faces ;  its 
surface  is  more  polished  than  that  of  the  exterior  of  the  implement. 
A  small  portion  of  the  end  of  the  butt  is  flat,  but  this  appears  due  to 
accident  rather  than  design. 

I  have  a  rather  longer  axe-head,  of  porphyritic  greenstone,  which  was 
washed  out  of  the  ground  by  a  brook  at  Ayside,  near  Newby  Bridge, 
Windermere,  and  was  given  to  me  by  Mr.  Harrison,  of  Muiohester. 
It  is  considerably  rounded  in  both  directions  at  the  butt,  the  edge  is 
narrow,  and  one  face,  probably  the  outer,  much  more  rounded  than  the 
other.  The  edge  is  carefully  ground,  but  further  up  the  side  the  surface 
shows  that  it  has  been  picked  into  form.  The  shaft-hole  is  much  like 
that  of  Fig.  180. 

I  have  another  specimen  from  Plumpton,  near  Penrith,  9i  inches  long, 
and  2}  inches  wide.  It  is  rounded  at  ihe  butt,  but  unsymmetrical,  owing 
to  a  natural  plane  of  cleavage  interfering  with  the  shape,  and,  as  it  were, 
taking  off  a  slice  of  the  stone.  The  shaft-hole  is  oval,  the  longer  diameter 
being  lengthwise  of  the  blade,  and  the  edge  is  oblique.  The  faces  are 
flatter  thiili  those  of  Fig.  180.  Mr.  Llewellynn  Jewitt,  F.S.A.,  has  a 
flatter  and  longer  specimen  of  this  form,  found  at  Winster,  Derbyshire. 
It  appears  to  be  formed  of  close-grained  grit»  and  is  about  10  inches 
long,  coming  to  a  narrow  rounded  edge  at  the  pointed  end.  Imple- 
ments of  this  character,  but  often  approximating  in  form  to  Fig.  181, 
have  been  found  in  considerable  numbers,  though  as  isolated  speci- 
mens, in  the  North.  One  found  in  Aberdeenshire,  of  this  class,  but 
having  the  butt-end  slightly  hollowed,  and  a  well-marked  shoulder 
on  each  face,  as  if  from  continual  reduction  by  sharpening  at  the 
edge,  is  engraved  in  the  Archaohgical  Journal,*  It  is  Si  inches  in 
length,  and  5^  inches  in  extreme  breadth.  One  from  Scotland,! 
10^  inches  long,  was  exhibited  by  the  Marquis  of  Breadalbane  at  Edin- 
burgh, in  1856,  and  one  12  inches  long,  from  Alnwick.^  Others  have 
been  found  at  Tillicoultry  Bridge, §  Clackmannan;  Kelton,||  Kirkcud- 
brightshire ;  in  Wigtonshire ;  1i  Silvermine,*'''  Torphichen,  Linlithgow ;  and 
Laurie  Street,! f  Leith;  another  from  the  coast  of  Scotland  is  engraved 
in  Skelton*s  '^Meyrick's  Armour,'* ||  but  is  there  regarded  as  having 
been  brought  over  by  Danish  invaders.  One  of  the  same  form  as 
this,  9}  inches  long,  was  found  at  Dean,§§  near  Bolton,  Lancashire,  and 
others  at  Hopwood  and  Saddleworth,  in  the  same  county.  One  of  grit, 
7i  inches  long,  was  found  at  Siddington,||{|  near  Macclesfield.  Another, 
8  inches  long,  found  at  Kirk  Oswald,  Cumberland,  is  in  the  Museum  at 
Newcastle,  together  with  a  similar  specimen  from  Hay  don  Bridge  ;  and 
others  have  been  found  at  Thirstone,  Shilbottle,  and  Hip8bum,1I1I  North- 
umberland ;  and   in   Yorkshire.*'^*     They  occur  also  in  more  southern 

•  Vol.  viii.  p.  421.  f  "  Cut  Arch.  In«t.  Mus.  Ed.,"  p.  6. 

X  Ibid.,  p.  45.  9  Arrh.  Scot.^  vul.  iii.  App.  p.  121. 

II  l*roc.  Soe.  Ant.  Scot.,  vol.  vii-  p.  478.       %  Ibid.,  vol.  iv.  p.  66. 
•♦  Ibid.,  vol.  vi.  p.  86.  ft  Ibid.,  vol.  iv.  p.  379. 

Xt  PI*  xhnii.  1.  ^^  Arch.  Assoc.  Journ.^  vol.  xv.  p.  232. 

nil  OeologiMt,  vol.  vii.  p.  56.  %%  "Cat.  Arch.  InaU  Miu,  Ed.,^'  p.  3d, 

•••  Arch.  Journ.f  vol.  x.  p.  55. 
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distrietfl.  Mr.  Fitch,  F.S.A.,  has  a  fine  specimen,  8  inches  long,  with  the 
fkees  somewhat  hollowed,  found  at  Tashurgh,  Norfolk.  It  seems  to  be 
formed  of  a  compact  sandstone.  Another  of  greenstone,  5^  inches  long, 
and  rather  curved  longitudinally,  was  found  in  the  same  parish.  Other 
specimens  from  Norfolk  are  mentioned  in  the  Norwich  volume  of  the 
ArchsBological  Institute.  I  have  one  of  serpentine  from  Chatteris  Fen, 
which  has  been  broken,  and  has  had  a  fresh  edge  ground  on  one  side, 
instead  of  in  the  middle.  The  Eev.  S.  Banks  has  one  of  hard  sandstone, 
7i  inches  long,  found  in  Cottenham  Fen.  Its  sides  are  more  parallel, 
80  that  the  edge  is  more  obtuse.  I  have  seen  one,  found  near  Stourton, 
Somersetshire,  straighter  at  the  sides,  and  having  the  angles  rounded. 
It  is  of  compact  sandstone,  9i  inches  long,  8|  inches  broad,  and 
2}  inches  thick.  The  hole  tapers  both  ways,  from  2  inches  to  1^  inches. 
An  axe  of  the  same  kind,  but  smaller,  found  near  Imola,  has  been 
engraved  by  Gastaldi.'*' 

Perhaps  the  more  common  variety,  in  Cumberland,  is  that  which  is 
somewhat  flattened  at  the  butt,  like  Fig.  181,  and  which  is,  more  properly 
speaking,  an  axe-hammer.  This  specimen  was  found  near  Bed  Dial, 
Wigton,  Cumberland,  and  is  in  my  own  collection.  The  two  faces  are 
nearly  flat  and  parallel,  and  the  edge  appears  to  have  been  re-sharpened 
since  the  axe-head  was  first  formed,  as  it  is  ground  away  to  a  shoulder 
a  little  below  where  it  is  perforated.  It  is  formed  of  an  igneous  rock. 
A  very  S3rmmetrical  example,  8i  inches  long,  with  the  edge  2}  inches 
wide,  and  the  tides  nearly  flat,  from  Aikbrae,  Culter,  Lanarkshire,  is 
engraved  in  the  Journal  of  the  Archceological  Assoctation.^ 

A  very  similar  specimen,  11  inches  long,  found  in  a  turf  moss  near 
Haversham,  Westmoreland,  is  engraved  in  the  Archaologia,l  as  is 
another  from  Fume8i.§  Another,  with  the  faces  more  parallel  and 
rounder  at  the  end,  8  inches  in  lengtbi  was  found  near  Carlisle  upwards 
of  a  century  ago,  and  forms  the  sulfj^et  of  an  interesting  paper  by  Bishop 
Lyttelton.y  Two  also  were  found  at  Sealby,1F  near  Scarborough.  The 
Rev.  W.  Greanwell  possesses  several  implements  of  this  character, 
found  in  the  North  of  Fngland.  They  are  8  to  9  inches  long,  and 
4  to  5  inches  broad.  Jn  the  same  collection  is  one  10  inches  long,  and 
5i  inches  broad,  from  Helton,  in  the  parish  of  Chalton,  Northumberland ; 
and  another,  of  nearly  the  same  size  and  form  as  Fig.  181,  from 
Castle  Douglas,  Galloway.  He  has  also  one,  10  inches  long,  of  grit, 
from  Castle  Douglas,  Kirkcudbrightshire ;  another  of  greenstone,  6  inches 
long  and  8  inches  wide,  with  the  cutting  edge  much  worn  away  and 
re-sharpened,  found  at  Brompton  Carr,  Yorkshire ;  and  others,  varying 
inform,  from  Ousby  Moor,  Cumberland,  and  Heslerton  Wold,  Yorkshire. 

In  the  British  Museum  are  several  axe-heads  of  this  form.  One, 
9  inches  long,  of  a  porphyritic  rock,  is  said  to  have  been  found  in  a 
barrow  on  Salisbury  Plain.  Another,  of  compact  felspathic  material, 
Si  inches  long,  is  from  the  parish  of  Balmorino,  Fife.  A  third,  of  similar 
material,  8  inches  long,  is  from  Llanbrynmair,  Montgomeryshire.'^'^  It 
is  worked  to  a  flat  oval  at  the  butt-end,  but  with  the  angles  rounded. 

*  "Hem.  Real.  Ace.  delle  Scienze,  &c.,  di  Torino,"  Ser.  ii.  toI.  xxvi.  ta.  i.  1. 

t  VoL  xTii.  p.  20.  X  Vol.  ii.  p.  125. 

i  VoL  xxxi.  p.  462.  ||  Arrh.,  vol.  ii.  p.  118. 

%  Areh,,  vol.  zxz.  p.  469.  ♦♦  "  Hone  Ferales,"  pi.  iii.  3. 
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The  bole,  as  aenal,  tapera  iDwarda  from  each  face,  but  is  not  at  right 
aoglea  to  the  central  line  of  the  axe.  I  have  a  fine  implement  of  Uiu 
class,  bat  larger  and  narrower  than  the  figure,  and  concave  on  the 
faces,  BO  that  the  edge  is  wider  than  the  butt.  It  is  of  basalt,  much 
eroded  on  the  sorface,  and  was  found  at  Hardwick,  near  Bishop's  Castle, 


Shropshire.  It  is  lOj  inches  long,  and  about  4}  inches  vide  at  the 
butt,  where  it  is  S  inches  thick.  The  shaft-bole  is  nearly  2  inches  in 
diameter,  and  almost  parallel ;  the  weight,  8)  lbs. 

One,  9{  inches  long  and  4  inches  broad  at  the  bntt,  was  found  at 
Orimloy,*  Worcestershire.     Another,  of  purphyrj-,  nearly  triangnlar  in 

■  Allioa'  "  Anla.  of  Ware.,"  p.  110,  pt.  iT.  10. 
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outline,  7  inches  long,  and  4  inches  hroad  at  the  butt,  was  found  at 
Necton,  Norfolk,  and  is  in  the  Norwich  Museum.  The  shaft-hole,  in  this 
ease,  is  parallel,  but  in  most  it  tapers  both  ways,  contracting  from  about 
1)  or  2  inches  on  each  face  to  about  1^  inches  in  diameter  in  the  middle. 
One  of  greenstone,  6  inches  long  and  8  inches  broad,  found  near  Ely,  has 
an  oval  hole.  Mr.  Llewell3nin  Jewitt,  F.S.A.,  has  an  axe-hammer  of  this 
class,  but  still  more  flattened  at  one  end,  found  in  Cambridgeshire.  It 
is  of  trap,  the  surface  of  which  has  begun  to  shell  off  by  expansion  in 
decomposition.  It  is  7  inches  long,  by  8}  inches  broad,  and  8  inches 
thick.  The  shaft-hole  is  nearly  parallel,  and  If  inches  in  diameter. 
The  sides  form  an  angle  of  45^  to  each  other  at  the  edge,  and  there  is 
little  doubt  that  the  implement  has  lost  much  of  its  original  length 
through  continual  sharpening. 

Mr.  Llewell3mn  Jewitt,  F.S.A.,  has  kindly  lent  me  for  engraving  the 
curious  axe-hammer  shown  in  Fig.  182,  and  has  made  use  of  my  woodcut 
in  his  "  Grave  Mounds  and  their  Contents.'*  ''^  It  is  formed  of  a  very  fine- 
grained, hard,  and  slightly  micaceous  grit,  and  its  weight  exceeds  7f  lbs. 
It  is  somewhat  rounded  at  the  hammer  end,  which  appears  to  have  lost 
some  splinters  by  use,  though  the  broken  surface  has  since  been  partially 
re-ground.  The  blade  is  slightly  curved  longitudinally,  and  both  the 
outer  and  inner  face  have  been  hollowed  from  the  point,  as  far  as  the 
perforation.  The  sides  have  each  four  parallel  grooves  worked  in  them, 
so  that  they  are,  as  it  were,  corrugated  into  five  ribs,  extending  from 
near  the  edge  to  opposite  the  centre  of  the  hole.  The  hollows  on  the 
face  also  show  two  slight  ribs  parallel  with  the  sides  of  the  blade,  the 
angles  of  which  are  rounded.  The  shaft-hole  tapers  slightly  from  each 
face  towards  the  centre,  where  it  is  about  If  inches  in  diameter.  The 
grooves  seem  to  have  been  produced  by  pickmg,  but  have  subsequently 
been  made  smoother  by  grinding.  It  was  found  at  a  spot  known  as  the 
Sand  Hills,  in  Lord  Middleton's  Park,!  near  Wollaton,  Notts.  The 
Rev.  W.  C.  Lukis,  F.S.A.,  has  a  closely  similar  specimen,  10  inches  long, 
found  at  Jervaux,  near  Bedale,  Yorkshire.  It  is  not,  however,  fluted  at 
the  sides. 

Some  of  these  instruments  are  so  heavy  that  they  can  hardly  have 
been  wielded  in  the  ordinary  manner  as  axes,  though  they  may  have 
served  for  splitting  wood,  either  by  direct  blows  or  by  being  used  as 
wedges.  Bishop  Lyttelton  thought  they  might  have  been  battle-axes, 
but  Pegge  I  pointed  out  that  they  were  too  heavy  for  such  a  purpose,  or 
for  use  as  missiles,  and  came  to  the  conclusion  **  that  these  perforated 
stones  were  not  originally  applied  to  any  warlike  purpose,  but  rather  to 
some  domestic  service,  either^as  a  hammer  or  beetle  for  conmion  use.** 
Professor  Nilsson,§  at  a  later  date,  has  arrived  at  the  same  conclusion, 
and  considers  them  most  suitable  for  being  held  in  the  left  hand  by  a 
short  handle,  and  driven  into  wood  by  blows  from  a  club  held  in  the 
right  hand.  He  has  suggested  for  them  the  name  of  ''  handled  wedges.** 
In  some  parts  of  France  I  have  seen  extremely  heavy  iron  axes,  much 
resembling  these  stone  implements  in  form,  used  for  splitting  wood.     It 

♦  P.  111. 

t  Proc.  Soe.  Ant.,  2nd  S.,  vol.  iv.  p  349. 
I  Arch.,  vol.  ii.  p.  127. 
i  "  Stone  Age,"  p.  73. 
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uema  possible  that  in  old  times  these  heavy  stone  implementB  may  tiao 
have  been  employed  in  agricnltnTe. 

Axes  of  this  character,  nsoally  foimed  of  greenstone,  are  very  common 


Fig.  1M.-WDIUIOI1  PKk,  1 

in  Denmark  and  Northern  Gennnny.     They  are  mnch  rarer  in  France, 
partly,  no  doubt,  in   coniieqnoui'u  of  the    less   abundance   of  enitAhle 
luatvrial. 
A  small  spccinicu  of  the  same  form,  bnt  rather  more  square  at  the  bntt  tliaD 
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Tig.  181,  made  of  dark  Berpentiue,  and  only  3|  inches  long,  woe  fonsd  at 
Tanagra,  in  Bceotia,  and  is  in  tlie  collection  of  Dr.  O.  Finlay,*  of  Athena. 

Some  of  the  forms  last  described,  having  square  butt-ends,  might, 
perhaps,  with  greater  propriety  have  been  included  in  the  fourth 
class  into  which  I  have  proposed  to  divide  these  instruments,  viz., 
axe-hammers,  with  an  edge  at  one  end  and  more  or  less  hammer- 
Hke  at  the  other,  and  with  the  shaft-hole  usually  about  the  centre. 


Fig.  133.— Bncklborpe. 


One  of  the  siraplest,  and  at  the  BRme  time  the  rarest  varieties  of  thin 
class,  ie  presented  by  an  implement  of  the  form  of  an  ordinary  celt,  like 
Fig.  69,  bnt  bored  throagh  in  the  same  direction  as  the  edge.  Fig.  18S 
represents  snch  a  specimen,  in  the  collection  of  McsBrs.  Mortimer,  of 
Fimber.  It  was  found  at  Buckthorpe,  YorkuLire,  and  is  formed  of  close- 
grained  greenstone.  The  butt-end  is  circular  and  flat,  and  the  shaft- 
hole,  which  is  oval,  tapers  couBiderably  both  ways. 

An  axe-bammcr  of  diorite,  of  nearly  similar  form,  found  at  Groningen, 
in  the  Netherlands,  is  in  the  Museum  at  Loydcn. 


*  "  Cat.  or  Olijecta  Ibund  in  Greece,"  i 
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Another  simplG  form  ib  that  exhibited  in  Fig.  184,  taken  from  a  Bpeeimen 
in  greenetone  found  at  Aldro',  near  Malton,  Yorlcshire,  and  in  the  posBee- 
aion  of  Mr.  Hartley,  of  Malton.  Its  principal  interest  coneiBts  in  its 
having  been  left  id  the  i:iit6ni(ihed  state  previons  to  itB  perforation.  We 
thns  leam  that  the  same  practice 
prevailed  here  as  in  Denmark — 
of  working  the  axe-heads  into 
shape  before  proceeding  to  bore 
the  shaft -hole.  In  Denmark 
nnmerons  specimens  have  been 
found,  finished  in  all  respects  ex- 
cept the  boring,  and  in  many 
instances  this  has  been  com- 
menced, though  not  completed. 
It  would  appear  from  this  circnm- 
stance  that  the  process  of  boring 
was  one  which  required  a  con- 
siderable amouit  of  time,  but  that 
it  was  moat  Batis&ctorily  per- 
formed after  the  instrument  bad 
been  brought  into  shape ;  the 
position  of  the  hole  being  ad- 
justed to  the  form  of  the  imple- 
ment, and  not  the  latter  to  the 
hole.  In  the  rich  collection  of 
the  Rev.  W.  Greenwell,  F.8.A., 
is  the  cutting  end  of  an  axe  which 
has  been  broken  half-way  across 
the  hole,  which,  though  commenced  on  both  faces,  was  never  finished. 
The  conical,  cup-shaped  depressions  produced  by  the  boring  instrument 
extend  to  some  depth  in  the  stone,  but  are  still  i  inch  ^m  meeting. 
The  fragment  is  Sj  inches  long,  2  inches  broad,  and  1}  inches  thick,  and 
was  fouud  at  Sprouston,  near  Kelso. 

In  the  same  collection  is  a  small  nnfinished  axe-head  of  greenstone, 
4  inches  long,  in  which  the  halo  has  not  been  commenced.  It  was  found 
at  Coxwold.  in  the  North  Riding  of  Yorkshire. 

An  unpicrccd  axc-bead  of  greenstone,  i  inches  long,  iu  form  mnch 
like  Fig.  ISti,  but  with  the  hollowed  face  shorter,  was  found  in  a 
grave  in  Ktronsay,  one  of  the  Orkney  Islands,  and  is  now  in  the  Aati- 
qnarian  Museum  at  Edinburgh.  There  are  slight  recesses  on  each  face, 
showing  the  spots  at  which  the  perforation  was  to  have  been  com- 
menced. 

A  pcrfornted  iixo  of  serprntine,  of  the  same  character  as  Fig.  1S4,  but 
wider  at  the  butt,  was  found  in  the  Thames,  and  is  now  in  the  British 
Museum.  It  is  4  inches  long  and  Scinches  wide,  with  a  shaft-hole  j  inch 
in  diameter.  It  hss  the  peculiarity  of  being  much  thicker  at  the  cutting 
end  than  at  the  butt,  the  two  faces  tapering  from  1  j  inches  at  the  edge 
to  i  inch  at  the  bull. 

A  similar  feature  is  to  be  observed  in  another  axe  of  hornblende 
schist,  and  of  mlher  more  elongated  form  than  Fig.  1S4,  fonnd  at  Cawton, 
iu  the  North  Biding  of  Yorkshire,  and  in  the  collection  of  the  Rev.  W. 
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OnenTell,  F.6.A.  It  is  6}  inches  long,  2}  inchea  broad,  and  2|  inches 
thiek  at  the  cnttiug  end. 

A.  partially  finished  oxe-head,  with  one  face  and  about  two-thirds  of 
the  width  of  the  sides  worked  into  fonn,  is  engraved  in  the  "  Hors 
Ferales."  *  It  is  not  a  British  specimen,  bnt  its  place  of  finding  is 
nnknown. 

A  rather  more  elaborate  form,  having  the  two  faces  curved  longitudi- 
nally inwards,  and  the  edge  broader  than  the  hammer  end,  is  shown  in 
Fig.  186.  Ttie  original,  which  is  of  porphyritic  greenstone,  was  dis- 
covered by  the  Bev.  W.  Oreenwell,  F.SJ^.,  in  a  barrow  at  Cowlam,f 
near  Weaverttiorpe,  Yorkshire.  It  lay  in  &ont  of  the  &ae  of  a  contracted 
skeleton,  the  edge  towards  the  foce,  and  the  remains  of  the  wooden 


handle  still  grasped  by  the  right  hand.  The  catting  edge  is  carefully 
removed,  bo  that  it  was  probably  a  battle-axe.  Connected  with  this 
grave  was  that  of  a  woman  with  two  bronze  earrings  at  her  head. 

Another,  of  much  the  same  form,  bat  of  coarser  work,  and  heavier,  was 
fonnd  near  Pickering,  and  is  preserved  id  the  Mnsenm  at  Scarborough. 

I  have  seen  a  small  axe  of  similar  type,  bnt  with  the  edge  almost 
Bemioirctilar,  and  the  hole  nearer  the  butt,  fonnd  at  Felixstow,  Buffolk. 
It  is  of  qoartzite,  41  inches  long,  2^  inches  brood,  and  1}  inches  thick. 
The  hole,  though  1]  inches  in  diameter  at  the  bees,  diminishes  to 
i  inch  m  the  centre.  In  this  respect  it  resembles  some  of  the  hammer- 
atones  shortly  to  be  described. 

•  PI.  ui.  24. 

t  Prvc.  Svc.  AhI.,  2ad  S.,  vol  iv.  p.  61. 
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FiK.  1 86  prcseota  a  rather  more  elaborate  form,  wliich  is,  however,  partly 
due  to  that  of  the  flat  oval  qaartzite  pebble  from  which  this  axe-hunmer 
wan  made.  The  hammer  end  seems  to  preserve  the  original  form  of  ths 
pebble  almost  intact ;  it  is,  however,  slightly  flattened  at  the  extremity. 
The  original  is  in  the  collection  of  the  Rev.  W.  Oreenwell,  F.S.A.,  and 
was  found  in  a  cist  at  Scghill,*  near  Newcastle,  in  1866.    The  bones,  by 


lUTA.  a 
holf  ^  M 


accompanied,  bad  entirely  gone  to 


nn  nxo-lioad  tioniowliat  of  this  characttT.  hnt  sharper  at  the 
tid.  that  was  foittut  in  an  uru.  near  Itrt'iiizhlon  is  Cmven.  in 
nith  it  a  small  tT>inz«  da^^-icr  luiih  a  tun  ^  and  fin  pie  rivet 
A  houe.     It  ii  d.>s.Til>cd  and  fi(:ur,J  by  Thoresbv.t     Hewne  ; 


'  ;•■■.■-.' 


.  -I-.*,  :M.l 
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ngarded  it  u  Danish.  It  is  described  as  of  speckled  marble  polished, 
6  inches  long  and  8i  inches  broad,  with  the  edge  at  one  end  blunted 
by  use. 

A  aUIl  greater  elaboration  of  form  is  exhibited  in  Fig.  187,  from  an 


FIf  131.— KMdlDgun. 


implement  found  at  Kirklington,  Yorkshire,  and  in  the  collection  of  the 
Rev.  W.  Oreenwell,  F.8.A.  It  is  of  basalt,  worked  to  a  flat  oval  at  the 
hammer  end,  and  to  a  carved  cutting  edge  at  the  other.  The  two  faces 
are  ground  concave,  and  the  shaft-hole  is  nearly  parallel.     This  axe- 
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hammer  ib  of  Ur|^r  size  than  nanal  when  of  this  fonn,  being  8  inches  in 
length. 

Nearly  similar  weapons  have  been  frequently  found  in  bairowB.  Od« 
sacb,  of  greenstone,  about  4  inches  long,  was  found  by  Ur.  Charles 
Wame,  F.S.A.,  in  a  barrow  at  Winterbonm  Steepleton,  near  Dorchester, 
associated  with  bnmt  bones.  He  has  given  a  figure*  of  it,  which, 
by  his  kindness,  I  here  reproduce  ae  Fig.  188. 

An  extremely  similar  specimen,  fonnd  near  Clanghton  Hall,  Garstang, 
Lancashire,  is  engraved  in  the  Archaological  Journal.}  It  is  said  to 
have  been  found  in  a  wooden  case,  together  with  an  iron  axe,  spear-head, 
sword,  and  hammer,  in  cutting  through  a  tumulus  in  1622.  There  must, 
however,  be  an  error  in  this  account ;  and  as  an  um,  containing  burnt 
bones,  was  found  in  the  same  tumulus  with  the  Saxon  or  Danish  interment, 
it  seems  probable  that  the  objects  belonging  to  different  bnriale,  primary 
and  becondary  in  the  barrow,  became  mixed  during  the  twenty-seven 
years  that  elapsed  between  their  discovery  and  their  communication  to 
the  Arcbieological  Institute.  Another  weapon  of  much  the  same  shape, 
bat  4]  inches  long,  and  formed  of  dark  greenstone,  is  in  the  British 


Fig.  Ins.— Wlnurtnoni  BItaplMaa.  | 

Museum.  It  was  found  in  the  Thames,  at  London.  The  process  by 
which  these  hollow  faces  appear  to  have  been  ground  will  be  described 
at  page  240. 

Sir  R.  Colt  Eoare  has  engraved  two  axe-bammers  of  this  form,  bnt 
slightly  varying  in  size  and  details,  from  barrows  in  the  Ashton  Valley.! 
Id  both  cases  they  accompanied  interments  of  burnt  bones,  in  one 
instance  placed  bcncBth  an  inverted  ura  ;  in  the  other  there  was  no  urn, 
but  an  arrow  head  of  bone  lay  with  the  axe. 

An  axe,  5^  inches  long,  of  nearly  the  same  form,  but  having  a  small 
oval  projection  on  each  side  opposite  the  shan-hole,  was  found  in  the  bed 
of  the  Severn,  at  Ribbesford,  Worcestershire,  and  is  now  in  the  Museum 
of  the  Society  of  Antiquaries.  It  has  been  somewhat  Incorrectly  figured 
by  Allies,!  ^f<l  rather  better  by  Wright.|| 

An  axe-bead,  6,V  inches  long,  of  the  same  character  as  Fig.  188, 
but  in  outline  more  nearly  resembling  Fig.  187,  was  found  at  Btuiwick, 
Yorkshire,  and  is  now  in  the  British  Museum.^ 

•  "  Celtic  TamQli  of  Doraet,"  p.  83.  t  Vol.  vi  p.  7*. 

'  "South  WUtB,'"  TiunqJi,  pi.  liii. 

5  "  Antd.  of  Worceitcnhlre,"  pi.  it.  6,  p.  HI. 

I  "  Celt  Romui,  Mid  Saxon,"  p.  TO. 

i  "Hors  Fmlei,"  pL  iii.  11. 
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Another  aza-hammer  of  greenstone,  with  projectiona  on  the  sides 
oppodte  the  centre  of  the  hole,  and  with  a  hollow  fluting  near  each 
maran,  and  earned  round 
on  ue  faces  below  the  holes, 
is  shown  in  Fig.  189.  The 
original  was  found  by  the 
Rev.  J.  0.  Atkinson,  who 
has  kindly  lent  it  me  for 
engraving.  It  lay  in  an  nm 
about  17  inches  high,  con 
taining  bomt  bones  and  some 
fragments  of  burnt  flint,  in  a 
large  barrow  on  the  Skeltoo 
Hoors,  Yorkshire.  In  the 
same  barrow  were  found  eight 

other    nins,    all    containing 

secondary    interments.      In 

another  barrow,  on  Wester- 
dale    Ibors,    Mr.    Atkinson 

fonnd  a  second  axe-hammer 

of  nearly  the  same  size  and 

form,  bnt  more  hammer-like 

at  the  end.      This  also  has 

the   channels    on   the   sides. 

It  is  of  finegrained  granite, 

and    lay    in    an     nm    with 

bomt  bones,  a  small  "  incense-cnp," 

a  spiral  pattern  upon  it,  and  a  transverse  orifice 

into  the  perforation,  about  the  centre.    In  this  case, 

also,  the  interment  was  not  that  over  which  the 

barrow  was  originally  raised.     In  another  barrow, 

on  Danby  North  Moors,  also  opened  by  Mr.  Atkin- 
son, a  rather  larger  aze-hammer,  of  ranch  the  same 

ontline,  lay  wit]h  the  hole  in  a  vertical  position, 

abont  IS  inches  above  a  deposit  of  bnmt  bones. 

It  is  of  basalt,  much  decayed. 

A  longer  and  more  slender  form  has  also  occa- 
sionally been  found  in  tnmoli.     Sir  B.  Colt  Hoare 

has  engraved  a  beautiful  specimen  from  the  Sel- 

wood  Barrow,*  near  Stourtou,  which  is  hero  repro- 

daced  as  Fig.  140.    It  is  of  syenite,  6}  inches  long, 

and  lay  in  a  cist,  in  company  with  burnt  bones 

and  a  small  bronze  dagger,  which  in  the  description 

is  erroneonsly  termed  a  lance-head.     Parallel  with 

each  &ce,  there  appears  to  be  a  small  groove  worked 

on  the  side  of  the  ase-head. 

In  the  Christy  Collection  is  a  similar  bat  longer 

specimen,  7  inches  long  and  2)-  inches  wide,  formed 

of  dark  greenstone.     It  also  has  the  grooves  along  Fig. im.—Sci wood  Buim.t 

the  margin  of  tfae  sides,  and  has  an  oval  flat  &ee  about  1  inch  by 
•  "South  Wilta,"  Tomoli,  pi.  L 


"  and  a  sort  of  long  bone  bead,  having 
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}  iuch  »t  the  bammar  end.  The  hole,  which  is  H  inches  fall  in  diuneter 
at  one  Bide,  controots  rather  suddenly  to  1  inch  at  the  other.  This 
weapon  was  formerly  in  the  Leverian  Mnseom,  and  is  said  to  have  been 
found  in  a  barrow  near  Stonehenge,  which,  from  Us  similarity  to  Sir 
B.  C.  Hoare's  Bpecinicn,  there  seems  no  reason  to  donbt. 

§An  aie-bammer  of  claystone  porphyry,  4)  inches 
long,  aboat  1)  inches  across  its  cntting  edge,  with  a 
Blii^-bole  j  inch  in  diameter,  and  in  form  the  same 
as  those  last  described — except  that  there  appears 
to  be  more  of  a  shoulder  at  the  hammer  end — was 
found  in  a  barrow  at  Winwick,*  near  Warrington, 
Lancashire.  It  was  broken  clean  across  the  hole, 
and  had  been  buried  in  an  um  with  burnt  bones,  and 
with  them  was  also  a  bronze  dagger  with  a  tang, 
and  one  rivet-hole  to  secure  it  in  the  handle. 
An  ase-hammer  of  much  the  same  proportions, 
but  more  square  at  the  hammer  end,  was  found  is  a 
dolmen  near  Caniac,f  in  Brittany. 
Another  variety  of  form  is  shown  in  Fig.  141, 
reduced  from  Sir  R,  Colt  Hoare's  great  work,  J  In 
this  case  the  hammer  end  would  appear  to  he  lozenge- 
shaped,  as  there  is  a  central  ridge  shown  on  the 
face.  It  was  found  in  the  Upton  Level  barrow,  on 
Fig.  111.— viii"  LoTfi  i  ^^^  breast  of  the  larger  skeleton,  near  the  feet  of 
which  the  fli&t  celts,  polished  and  unpolished,  and 
varions  other  objects  in  bone  and  stone,  were  found,  as  previously  men- 
tioned.§  The  engraving  of  this  weapon  in  the  Archaoloijia  differs  con- 
siderably from  that  given  by  Sir  R.  C.  Hoare. 

In  Fig.  142  is  shown  another  form,  in  which  the  hammer  end,  though 


flat  in  one  direction,  forms  a  semicircular  sweep,  answering  in  form  to 
the  cutting  edge  at  the  other  end.  The  two  Hides  are  oniamctited  with  a 
slight  groove,  extending  acroRS  them  parallel  to  the  centre  of  the  ah^ 
bole.  The  material  of  which  this  axe-hnmmcr  is  made  appears  to  be 
serpentine.  It  was  found  in  the  Thames  at  London,  and  is  in  the  Britiah 
Museum. 

The  very  neatly  formed  instrument  represented  in  Fig.  143  seems  to 

"  jtrrkirol.    Jomu..    vol.    iviii.   p.    168.      jiffA.   Mnof.  Journ.,  voL  xvi.   p.  29J, 
pL   Iir.  H;   Trant.  Mttt.  Stf.  Lane,  and  CAtiA.,  vol.  lii.  p.  1B9. 
t  "  Oaide  dea  Tonriitei,  &c.,  d*Ds  U  Morbibae,  "  IBSI,  p.  43. 
•  "  South  Wilt^"  'I'amuli,  pi.  v. ;  Areh.,  vol.  iv.  pi.  t.  1.         }  Supra,  p.  TA. 
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Oflcapy  an  intermediBte  place  between  a  battle-axe  and  a  mace  or  fighting 
hammer.  It  is  rounded  in  both  direotious  at  the  bntt-end,  bat,  instead 
of  having  a  sharp  edge  at  the  other  end,  it  is  brongbt  to  a  somewhat 
rounded  point.  The  inner  face  is  concave,  though  hardly  to  the  extent 
shown  by  thedottedlinoin  the  wood- 
cut. The  shaft-hole  is  nearly  paral- 
lel, though  somewhat  expanding  at 
both  laces.  The  material  is  green- 
stone. This  weapon  was  found  in 
the  middle  of  a  barrow,  or  rather 
cairn,  formed  of  Btoues,  in  the 
parish  of  Felyut,  Cornwall.*  It 
l»y  among  a  considerable  quantity 
of  black  aibee,  which  had  evidently 
been  bnmt  on  the  natural  snr&ce 
of  the  ground  at  the  spot.  There 
was  no  nm,  nor  any  other  work  of  I 
art  in  company  with  it.  In  another 
barrow,  in  the  same  field,  a  bronze 
dagger  with  two  rivets  was  found. 
I  have  never  Been  any  other  stone 
hammer  of  this  form  fonnd  in  Bri- 
tain, nor  can  I  call  to  mind  any 
snch  in  continental  museums.  The 
nearest  approach  to  it  is  to  be 
found  in  some  of  the  Scandinavian 
weapons,  in  which  the  outer  lace 
is  mach  more  ronnded  than  the 
inner,  but  in  these  there  is  nsnally 

an  axe-like  edge,  though  very  nar-  ""  ""'  " 

row.  The  concave  face  of  the  Pelynt  weapon  is  so  mnch  like  that  of 
some  of  the  battle-axes,  such  as  Fig.  187,  as  to  suggest  the  idea  that 
originally  it  may  have  been  of  this  form,  bat  having  in  some  manner 
been  damaged,  it  has  been  re- worked  into  its  present  exceptional  shape. 

It  will  have  been  observed  that  instruments,  such  as  most  of  those 
engraved,  have  accompanied  interments  both  by  cremation  and  inhuma- 
tion, and  have,  in  some  cases,  been  found  in  association  with  small 
daggers,  and  pins  or  awls  of  bronze.  Other  iuetancea  may  be  adduced 
from  the  writings  of  the  late  Ur.  T.  Bateman,  though  sometimes  the  exact 
form  of  the  weapons  is  not  recorded.  In  the  Parcolly  Hay  Barrow, f  near 
Hartington,  an  axe-head  of  granite,  with  a  bolo  for  Uie  shaft,  and  a 
bronze  dagger,  with  three  rivets  for  fastening  the  handle,  had  been  buried 
with  a  contracted  body  above  the  covering  stones  of  the  primary  inter- 
ment.} The  axe-head  is  4  inches  long  and  nearly  2  inches  broad,  with 
a  perfectly  round  hole,  iV  inch  in  diameter.  The  sides  are  rounded, 
the  long  faces  hollowed,  and  the  edge  carved. 

Another,  of  basalt,  apparently  like  Fig.  126,  broken  in  the  middle,  is 
said  to  have  lain  between  two  skeletons  at  full  length,  placed  dde  by  aide 

•  Tvnuty-tmcnlh  Report  Rog.  Intl.  «/_  ConiK.,  1  K4<i,  p.  .IS.  I  am  indebted  to  the 
S«CT«tarie<  of  thii  InMitiilion  for  penniMJon  tv  cmiisve  the  ipeciinen. 

*  "  Ten  Years'  Diggings,"  p.  21.  J  "  Crania  Brit.,"  vol.  ii.  pi.  ii-  p.  a. 
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in  a  barrow  at  Kens  Low  Farm,*  opened  by  Mr.  W.  Bateman.  On  the 
breast  of  one  lay  a  circular  broocb  of  copper  or  bronze.  With  the  axe 
was  a  polished  porphyry  slate  pebble,  the  ends  of  which  were  groond  flat. 

Lookiiig  at  the  whole  series  of  instruments,  it  seems  probable 
that  they  were  intended  to  serve  more  than  one  purpose,  and  that 
while  those  of  adze-like  form  were  probably  tools  either  for  agri- 
culture or  for  carpentry,  and  the  large  heavy  axe-hammers  also  served 
some  analogous  purpose,  the  smaller  class  of  instruments,  whether 
sharpened  at  both  ends  or  at  one  only,  may  with  some  degree  of 
certainty  be  regarded  as  weapons.  That  the  perforated  form  of 
axe  was  of  later  invention  than  the  solid  stone  hatchet  is  almost 
self-evident ;  and  that  many  of  the  battle-axe  class  belong  to  a 
period  when  bronze  was  coming  into  use  is  well  established.  That 
all  instruments  of  this  form  belong  to  so  late  a  period  there  is  no 
evidence  to  prove,  but  probability  is  much  in  favour  of  a  contrary 
view ;  for  in  other  countries  where  perforated  axes  are  common, 
as  in  Scandinavia  and  Switzerland,  those  who  have  most  carefully 
studied  the  antiquities  find  reason  for  assigning  a  considerable 
number  to  a  period  when  the  use  of  bronze  was  unknown.  On 
the  other  hand,  it  is  possible  that  in  some  instances  the  large 
heavy  axe-hammers  may  have  remained  in  use  even  in  the  days 
when  bronze  and  iron  were  well  known.  Sir  W.  Wilde  mentions 
one  in  the  Museum  of  the  Royal  Irish  Academy,  10|  inches  long, 
which  is  said  to  have  been  recently  in  use.  Mr.  Greenwell  has 
another  which  was  used  for  felling  pigs  in  Yorkshire.  Such, 
however,  are  but  instances  of  adapting  ancient  implements,  acci- 
dentally met  with,  to  modem  uses. 

I  have  already,  in  the  description  of  the  various  figures,  men- 
tioned when  analogous  forms  were  found  in  other  parts  of  Western 
Europe,  so  that  it  is  needless  again  to  cite  instances  of  discoveries 
on  the  Continent.  I  may,  however,  notice  a  curious  series  from 
Russia,  principally  from  the  Governments  of  Olonetz  and  Minsk, 
which  were  sent  to  the  Paris  Exhibition  of  1867,  some  of  which 
were  casts,  and  are  now  in  the  Christy  Collection.  They  are  for  the 
most  part  pointed  at  one  end,  the  other  being  sometimes  carved  to 
represent  the  head  of  an  animal.  Some  are  pointed  at  each  end.  In 
three  examples  there  is  a  projection  on  both  sides  of  the  shaft-hole, 
designed  to  add  strength  to  a  weak  part,  but  at  the  same  time 
made  ornamental.  Out  of  Europe  this  class  of  instruments  is 
almost  unknown. 

Yeti.  Ant  Derb.,'*  p.  29.    Smith,  "CoU.  Ant,"  toI.  i.  pL  xx.  3. 
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Turning  to  modem  savages,  the  comparative  absence  of  per- 
forated axee  is  striking.  In  North  America  it  is  true  that  some 
specimens  occur,  but  the  material  is  usually  too  soft  for  cutting 
purposes,  and  the  haft-holes  are  so  small  that  the  handles  would 
be  liable  to  break.  Messrs.  Squier  and  Davis,*  and  Mr.  Stevens,  t 
therefore  infer  that  they  were  probably  used  as  weapons  of  parade. 
They  are,  however,  occasionally  formed  of  quartz.J  School- 
craft,§  moreover,  regards  the  semilunar  perforated  maces  as  actual 
weapons  of  war.  One  of  them,  pointed  at  each  end,  is  described 
as  8  inches  in  length,  and  weighing  ^Ib.  The  more  hatchet- 
like forms  he  considers  to  be  tomahawks.  In  some  instances  II 
the  hole  does  not  extend  through  the  blade. 

In  Central  America,  Southern  Africa,  and  New  Zealand,  where 
the  art  of  drilling  holes  through  stone  is,  or  was,  well  known, 
perforated  axes  appear  to  be  absent.  I  have,  however,  heard  of  an 
instrument  of  the  kind  having  been  discovered  in  New  Zealand, 
but  have  not  seen  either  the  original  or  a  sketch.  Some  per- 
forated hoe-like  implements  have  also  been  found  in  Mexico. 

The  nearest  approach  to  such  instruments  is  perhaps  afforded  by 
the  sharp-rimmed  perforated  discs  of  stone,  mounted  on  shafts  so 
as  to  present  an  edge  all  roimd,  which  are  in  use,  probably  as 
weapons,  in  the  southern  part  of  New  Ghiinea  and  in  Torres  Straits. 
Of  these  there  are  two  specimens  in  the  Christy  Collection. 

The  cause  of  this  scarcity  appears  to  be,  that  though  it 
might  involve  rather  more  trouble  and  skill  to  attach  a  solid 
hatchet  to  its  shaft,  yet  this  was  more  than  compensated  by  the 
smaller  amoimt  of  labour  involved  in  making  that  kind  of  blade 
than  in  fashioning  and  boring  the  perforated  kind.  These  latter, 
moreover,  would  be  more  liable  to  break  in  use.  Looking  at  our 
own  stone  axes  from  this  point  of  view,  it  seems  that  with  the 
very  large  implements  the  shaft-hole  became  almost  a  necessity ; 
while  with  those  used  for  warlike  purposes,  where  the  contingencies 
of  use  and  breakage  were  but  small,  it  seems  probable  that  the 
possession  of  a  weapon,  on  the  production  of  which  a  more  than 
ordinary  amount  of  labour  had  been  bestowed,  was  regarded  as  a 
mark  of  distinction,  as  is  the  case  among  some  savages  of  the 
present  day. 

♦  "  Anc.  Mon.  of  Mias.  VaU.,"  p.  219.  f  "  Flint  Chipe,"  p.  606. 

J  '•  Indian  Tribes,"  vol.  iv.  p.  174. 

J  **  Indian  Tribes,"  vol.  i.  p.  92 ;  vol.  ii.  pi.  xlviii.        ||  Op.  eit,^  vol.  iv.  p.  167. 
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CHAPTER  IX. 

PERFORATED   AND   GROOVED    HAMMERS. 

Closely  allied  to  the  axe-hammers,  so  closely  indeed  that  the 
forms  seem  to  merge  in  each  other,  are  the  perforated  hammer- 
heads of  stone,  which  are  found  of  various  shapes,  and  are  formed 
of  several  different  kinds  of  rocks.  In  many  instances  the  whole 
of  the  external  surface  has  been  carefully  fashioned  and  ground 
into  shape,  but  it  is  at  least  as  commonly  the  case  that  a  symme- 
trical oval  pebble  has  been  selected  for  the  hammer-head,  and  has 
been  thus  used  without  any  labour  being  bestowed  upon  it,  beyond 
that  necessary  for  boring  the  shaft-hole.  By  some  antiquaries 
those  perforated  pebbles  have  been  regarded  as  weights  for  sinking 
nets,  or  for  some  such  purpose ;  but  in  most  cases  this  is,  I  think, 
an  erroneous  view — firstly,  because  the  majority  of  these  imple- 
ments show  traces,  at  their  extremities,  of  having  been  used  as 
hammers ;  and,  secondly,  because,  for  such  purposes  as  weights, 
there  can  be  no  doubt  that  the  softer  kinds  of  stone,  easily  suscep- 
tible of  being  pierced,  would  be  selected ;  whereas  these  perforated 
pebbles  are  almost  invariably  of  quartzite,  or  some  equally  hard 
and  tough  material. 

There  are  some  instances,  indeed,  in  which  the  perforation 
would  appear  to  be  almost  too  small  for  a  shaft  of  sufficient  strength 
to  wield  the  hammer,  if  such  it  were ;  but  even  in  such  cases,  where 
hard  silicious  pebbles  have  been  used,  they  must,  in  all  probability, 
have  been  intended  for  other  purposes  than  weights.  I  am  inclined 
to  think  that  some  means  of  hafting,  not  now  in  use,  may  have  been 
adopted  in  such  cases,  and  that  possibly  the  handles  may  have  been 
formed  of  twisted  hide  or  sinews,  passed  through  the  hole  in  a  wet 
state,  secured  by  knots  on  either  side,  and  then  allowed  to  harden 
by  drj'ing.  Such  shafts  woidd  be  more  elastic  and  tough  than  any 
of  the  same  size  in  wood ;  but  it  must  be  confessed  that  there  is 
no  evidence  of  their  having  been  actually  employed,  though  there 
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is  of  the  stones  having  been  in  use  as  hammers.  I  have  an  Iri^h 
specimen,  3f  inches  long  and  2|  inches  wide,  with  the  perforation 
tapering  from  about  If  inches  diameter  on  either  face,  to  less  than 
^  inch  in  the  middle,  and  yet  each  end  of  the  stone  is  worn 
away  by  use,  to  the  extent  of  J  inch  below  the  original  oval 
contour.  It  is  possible  that  these  deep  cavities  may  have  been 
intended  to  assist  in  keeping  a  firm  hold  of  the  stone  when  used 
in  the  hand  as  a  hammer  without  any  shaft,  in  the  same  manner 
as  did  the  shallow  indentations  which  occasionally  occur  on  the 
faces  of  pebbles  thus  used ;  but  this  is  hardly  probable  when  the 
cavities  meet  in  the  centre  to  form  a  hole  exactly  like  the  ordinary 
shaft-holes,  except  in  its  disproportionately  small  size.  It  is 
worthy  of  notice  that  even  in  axe-hammers  the  shaft-hole  appears 
to  be  sometimes  absurdly  small  for  the  size  of  the  implement.  I 
have  a  Danish  specimen  of  greenstone,  carefully  finished,  6f  inches 
long,  and  weighing  1  lb.  15  ozs.  avoirdupois,  and  yet  the  shaft- 
hole  is  only  f  inch  in  diameter  on  either  face,  and  but  ^  inch 
in  the  centre.  The  axe  from  Felixstow,  already  mentioned, 
presents  the  same  peculiarity. 

It  has  been  suggested  that  one  of  the  methods  of  hafting  these 
implements  with  the  double  bell-mouthed  perforations  was  by 
placing  them  over  a  branch  of  a  tree,  and  leaving  them  there  until 
seciired  in  their  position  by  the  natural  growth  of  the  wood,  the 
branch  being  then  cut  off  at  the  proper  places,  and  serving  as  a 
handle.  I  have,  however,  found  by  experience  that  even  with  a 
fast-growing  tree  such  a  process  requires  two  or  three  years  at  the 
least,  and  that,  when  removed,  the  shrinkage  of  the  branch  in 
drying  leaves  the  hammer-head  loose  on  its  haft.  Such  a  system 
of  hafting  would,  moreover,  imply  a  fixity  of  residence  on  the  part 
of  the  savage  owners  of  the  tools,  which  appears  hardly  compatible 
with  the  stage  of  civilization  to  which  such  instruments  are  pro- 
bably to  be  referred. 

It  has  also  been  suggested  that  some  of  those  pierced  stones 
were  offensive  weapons  attached  by  a  thong  of  leather  to  a  handle,* 
and  used  as  "  flail  stones,"  after  the  manner  of  the  **  morning 
stars  "  of  the  Middle  Ages.  Such  a  method  of  mounting,  though 
possible,  appears  to  me  by  no  means  probable  in  the  majority  of 
cases,  though  among  the  Esquimaux  t  a  weapon  has  been  in  use, 
consisting  of  a  stone  ball  with  a  drilled  hole,  through  which  a  strip 
of  raw  hide  is  passed  to  serve  as  a  handle. 

♦  Areh.  A§9oe.  Journ,,  vol.  xx.  p.  102.        t  SteTons,  «  Flint  Chip«,"  p.  499. 
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The  first  specimea  I  have  selected  for  illnHtratioQ,  Fig.  144,  might,  with 
almost  equal  propriety,  have  been  placed  among  the  perforated  axes, 
though  it  has  three    blont  edges 
instead   of    one   or   two.      It   VfM 
toand  at  Balmaolellan,  in  New  Qal- 
loway,  and  it  is  now  in  the  Anti- 
quarian Hasenm  at  Edinburgh.   It  ia 
of  very  peculiar  triangular  form,  Ij 
iDches  m  thicknesB,  and  with  a  per- 
foration expanding  from  1  inch  in 
diameter  in  the  centre  to  1)  inches 
on  each  &ca      An  engraving  of  it 
IR   given   ID   the  Proeeedtngt  of  the 
Society  of  Anttquaru*  of  Seottand,* 
which  I  have  here  reproduced  on  a 
larger  scale,  eo  as  to  correspond  in  its 
proportions  with  the  other  woodcuts. 
A  curions  hammer, 
of  brown  hsmatite,  not 
quite  so  equilateral  as 
the    Scotch  specimen, 
and  much   thicker  in 
proportion,    found    in 
Alabama,  has  been  en- 
graved by  Scboolcimft.t 
The  holes,  &om  each 
face,  do  not  meet  in 
the  middle. 

The  specimen  shown 
in  Fig.  145  was  found 
in  the  Thames,  at  Lon- 
don, and  is  now  in  the 
British  Museum.  In 
form  it  is  curiously  like 
a  metallic  hammer, 
swelling  out  around  the 
shafl-hole,  and  tapering 
donn  to  a  round  flat 
face  at  each  extremity. 
Ho  fur  as  I  know,  it  is 
uniqueof  itskindin  thitt 
country'.  It  is  more 
probably  the  head  of  a 
war  mace  than  that 
of  on  ordinary  hammer. 
A  60  men- bat  similar 
hammer,  of  porphyrj'. 
is  in  the  Mnseum  of  the 
Pentsche  Gesellschaft  at  Leipzig.  It  is,  however,  shorter  in  its  proportions. 

•  Vol.  vil.  p.  3R-V  t  "  Indiuj  Tribti,"  vol.  ir.  p.  188. 
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The  instrnin«Dt  sbown  in  Fig.  146  is,  porhapa,  more  like  a  blunted  axe- 
hammer  than  a  simple  hammer.  It  has  at  one  end  a  mnch-ronndad 
point,  and  at  the  other  is  nearly  straight  across,  though  rounded  in  the 
other  direction.  It  would  appear  to  be  a  weapon  rather  than  a  tool.  It 
is  formed  of  greenstone,  and  was  found  near  Scarborough,  and  is  now  in 
the  Hnsenm  at  tho  Leeds  Philosophical  Hall. 

A  beautifully  finished  hammer-head,  cross-paoed  at  both  ends,  and 
with  a  parallel  polished  shaft-hole,  is  shown  in  Fig.  147.  It  is  of  pale 
mottled-green  gneissose  rock,  with  veins  of  transparent  pale  green,  like 
jade,  and  was  found  in  a  harrow  in  Shetland.  It  is  preserved  in  the 
Antiquarian  Unsenm  at  Edinburgh,  where  is  also  another  of  the  same 
fonu,  but  broader  and  much  more  weathered,  which  was  found  at 
Ucarpiegartb,*  also  in  Shetland.     A  remarkably  elegant  instrument  of 


Fig.  IM. — Scubanwih. 


this  kind,  formed  of  a  qoartzose  metamorphic  rock,  striped  green  and 
white,  and  evidently  selected  for  its  beauty,  is  in  the  coUection  of  the 
Rev.  W.  Oreenwell,  F.S.A.  It  was  found  in  Caithness.  It  is  polished 
all  over,  and  4i  inches  lonf^,  Ij  inches  wide,  and  IJ  inches  thick,  of 
oval  section,  with  the  ends  slightly  rounded.  The  shaft-hole  is 
parallel,  1  inch  in  diameter,  and  about  i  inch  nearer  to  one  end 
than  to  tho  other.  Mr.  Greenwell  has  another  specimen,  rather  more 
elongated  is  form,  and  of  more  ordinary  material,  found  near  Harome, 
in  Yorkshire,  in  a  district  where  a  nnmber  of  stone  implements  of  rare 
types  have  been  discovered.  It  is  of  clay-slato,  5i  inches  long,  and  of 
oval  section.  If  inches  by  1  inch.  The  shaft-hole  tapers  from  1  inch  at 
the  faces  to  A  inch  in  the  centre.  A  shorter  hammer,  of  gneiss,  8  J  inches 
long,  and  of  similar  section,  1}  inches  by  li  inches,  with  a  parallel 
■haft-hole  t  i»ch  in  diameter,  was  found  near  Blair- Drummond,  and  is 
•  Fne.  Soe.  Anl.  Sail.,  vol.  ti.  p.  S27. 
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now  in  the  ADtiqnarian  Hosenm  at  Edinborgfa.    It  hta  a  thin  rounded 

edge  at  one  end,  and  is  obtnsa  at  the  other,  aa  if  it  had  been  broken  and 

snbeeqQentljr  rounded  over. 

Another  polished  hammer,  of  grey  granite, 
4  inches  long,  with  carved  sides,  and  narrower 
at  one  end  than  the  other,  was  found  in  a 
cairn  in  Caithness,*  in  company  with  a  flint 
knife  gronnd  at  the  edge,  some  arrow-heads, 
and  scrapers.  By  permigaion  of  the  Society 
of  Antiquaries  of  Scotland,  it  is  shown  in 
Fig.  148.  A  somewhat  similar  form  of  ham- 
mer has  been  fonnd  in  Denmark.t 

The  hammer-head  shown  in  Fig.  149  re- 
sembles the  Shetland  implements  in  character, 
thongh,  besides  being  far  less  highly  finished, 
it  is  shorter  and  broader,  and  shows  more 
wear  at  the  ends.  The  hole,  also,  is  not 
parallel,  but  tapers  from  both  faces.  It  is 
stated  to  have  been  fonnd  12  feet  deep  in 
gravel,  while  sinking  for  fonndatione  for  the 
works  of  the  North  Eastern  Railway  in  Neville 

Street,  Leeds.    It  is  formed  of  greenstone,  and  has  all  the  appearance 

of  having  been  made  ont  of  a  portion  of  a  celt. 

I  have  a  somewhat  smaller  hammer-head,  of  much  the  same  form, 


found  in  Reach  Fen,  Cambridge,  which  has  also  the  appearance  of  having 
been  made  from  a  fragment  of  a  broken  celt.  I  have  seen  another  of  the 
same  kind,  found  near  lirixham.  in  Devunshirc. 

•  rne.  Sar-  Ant.  SnI.,  toI.  vii.  p.  499.       +  AhI.  TMnl.,  ISdS-40,  p.  277- 
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I  have  ADoUier  Bpecimeu,  in  which  a  portion  of  an  implement  of  larger 
size  has  also  been  utilized  for  a  fresh  purpose.  In  this  caso  the  sharper 
end  of  a  large  axe-bead  of  atone,  probably  much  like  Fig.  131,  having 
bean  broken  off,  the  wedge-shaped  fragment,  which  is  about  3  inches 
long  and  2  inches  broad,  has  been  borod  through  in  a  direction  at  right 
angles  to  the  edge,  and  probably  to  the  original  shaft-hole,  and  a  somo- 
vhat  adze-like  hammer-head  has  been  the  result ;  what  was  formerly  the 
edge  of  the  axe  being  rounded  and  battered. 

Fisgrnents  of  celts  which,  when  the  edge  was  lost,  have  sabseqaently 
served  aa  hammers,  bat  witiiont  any  perforation,  have  not  anfreqnently 
been  foond,  both  here  and  on  the  Continent.  The  Ksquimanx  hammer, 
already  mentioned,  has  much  the  same  appearance  and  character  as  if  it 
had  been  made  from  a  portion  of  ajado  celt. 

The  form  of  hammer  shown  in  Fig.  ISO  may  bo  described  as  a 
fmatnm  of  a  cone  with  convex  ends.  The 
specimen  here  figured  is  of  quartzite,  and  was 
found  near  RocUand,  Norfolk.  It  is  preserved 
in  the  Norwich  Slaseani.  The  hole,  as  n^ual 
with  this  type,  is  nearly  parallel.  The  lower 
half  of  a  similar  hammer,  bnt  of  flint,  2  inches 
in  diameter,  and  showing  one  half  of  the  shaA- 
hole,  which  is  |  inch  in  diameter,  is  in  the 
British  Uaseum.  It  was  fonnd  at  OmndisbDrgb, 
Suffolk. 

A  more  conical  specimen,  tapering  irom  2j 
inches  to  Ijt  inches  in  diameter,  and  8  inches 
long,  with  a  shaft-hole  J  inch  in  diameter  within 
)  inch  of  the  top,  is  in  the  collection  of  the 
Rev.  W.  GreenweU,  F.8.A.  It  is  of  basalt,  and 
was  fonnd  at  Twisel,  in  the  parish  of  Norham, 
Northumberland . 

Some  rather  larger  and  more  cylindrical  in- 
atmments  of  analogous  form  have  been  found  in 
Yorkshire.     One  snch,  about  4  inches  long,  and 
with  a  small  parallel  E^aft-hole  abont  )  inch  in 
diameter,  was  found  with  an  nm  in  a  barrow  at 
Weapon  Ness,  and  is  in  the  Unsenm  at  Scar- 
borough.    With  it  was   a  flint  spear-head   or        i^g.  iso— B«fci«nii.  i 
javelin-head.    It  is  described  as  raUker  kidney- shaped  in  the  Archroloyiii." 
I  have  the  half  of  another,  made  of  compact  sandstone,  and  found  on 
the  YorhBhire  Wolds. 

The  same  form  is  found  in  Ireland,  but  the  aides  curve  inwards 
and  the  section  is  somewhat  oval.  Sir  W.  Wildo  t  describes  two 
such  of  potished  gneiss,  and  a  third  is  engraved  in  Shirley's 
"Account  of  Farney." J  Sir  Williom  suggests  that  such  imple- 
ments were,  in  all  probability,  used  in  metal-working,  especially 

•  Vol.  iix.  p.  461.  t  "Cat  Mu».  R-  I.  A.,"  p.  80. 

X  P-  61-  8m  tlao  Arek.  Jtunt.,  toI.  iii.  p.  Bi ;  asil  Wonue'*  "  Pnm.  Aoti.  of 
Deo-,"  p-  16. 
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in  the  manufacture  of  gold  and  silver.  Certainly,  in  moat  cases, 
they  caJi  hurdly  have  been  destiiied  for  any  ordinary  purposes 
of  savage  life,  as  the  labour  involved  in  boring  each  shaft-holes  in 
quartzite,  and  especially  in  flint,  must  have  been  immense.  It 
seems  quite  as  probable  that  these  were  weapons  as  tools,  and  in 
that  case  we  can  understand  an  amount  of  time  aod  care  being 
bestowed  on  their  preparation  such  as  in  modem  days  we  find 
savages  so  often  bestowing  on  their  warlike  accoutrements. 
Another  argument  in  favour  of  these  being  weapons  may  be 
derived  from  the  beauty  of  the  material  of  which  they  are  some- 
times composed.  That  from  Famey  is  of  a  light  green  colour 
and  nicely  polished,  and  one  in  my  own  collection,  found  near 
Tullamore,  King's  County,  is  formed  of  a  piece  of  black  and 
white  gneissose  rock,  which  must  have  been  selected  for  itn 
beauty.  One  in  the  British  Museum,  from  Ijough  Gur,  is  of  black 
hornblende. 

The  type  with  the  oval  section  is  not,  however,  confined  to  Ireland. 
The  Rev.  W.  Greanwell,  F.S.A.,  possesses  a.  beaatiful  hammer  of  this 
class,  which  is  represented  in  Fig.  ISl.     It  is  made  of  a  veined  qnuizose 

B  gneiss,  and  was  found  on  Healerton  Wold,  Yorkshire. 
As  will  be  seen,  it  is  somewhat  oval  in  sectioti,  the 
two  diameters  at  the  longer  ead  being  1|  and  IJ 
inches.  The  sides  are  straight,  but  the  faces  from 
which  the  hole  is  bored  are  somewhat  hollow. 
A  Rmallcr  hammer-head,  curiously  like  those  from 
Famey  and  Tullamore  both  io  form  and  material, 
was  fuand  with  a  small  "  food  vessel "  accompanying 
an  interment  near  Doune.*  It  is  2|  inches  long, 
with  a  parallel  shaft-hole  1  inch  in  diameter. 
Another,  of  Bmall-groined  black  porphyry  neatly 
polished,  and  about  81  iDcbes  long,  similar  in  outliue 
Oto  Fig.  150,  but  of  oral  section,  and  little  more 
than  an  inch  in  thickness,  was  found  in  the  Tidal 
Basin  at  Uontrose,  and  is  preserved  in  the  local 
museum. 
Another  variety,  allied  to  the  last,  has  an  egg- 
Fig,  iw.-H»itrtoi.  shaped  instead  of  a  quaEi-eonical  form,  the  shofl- 
woiii.  (  hole  being  towards  the  small  end  of  the  egg.  The 
specimen  here  engraved,  Fig.  162,  is  apparently  of  serpentine,  and 
was  found  at  Hallgaard  Farm,  near  Birdoswold,  Cumberland.  It  is 
in  the  collection  of  the  Rev.  W.  Greenwoll,  F.S.A.  I  have  a  smaller 
but  nearly  similar  specimen  in  greenstone,  procorod  by  Mr.  E.  Tindall. 
from  the  neighbourhood  of  Flamborongh,  Yorkshire.  The  hole  in  this  is 
more  boll-mouthed  than  in  the  other  specimen,  and  a  little  nearer  the 
centre  of  the  stone. 

•  Fr*r.  /ior.  Am.  SnI.,  I2th  June,  1871, 
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One  of  nearly  similar  form,  bat  rather  flatter  on  one  face,  8)  inches 
long,  foond  in  Newport,  Lincoln,  is  engruved  in  the  Arehaological 
Journal.* 

An  egg-shaped  hammer,  8  inches  long,  of  mica  schist,  and  found  in 
the  Isle  of  Arran,!  is  in  the  Antiquarian  Museum  at  Edinburgh.  The 
ahaft-hole  is  in  the  centre. 

Sometimes  these  hammer-heads  are,  in  outline,  of  an  intermediate  form 
between  Figs.  151  and  162,  being  oval  in  section,  and  more  rounded  at 
the  smaller  end  than  the  larger,  which  is  somewhat  flattened.  One  such, 
in  the  Christy  Collection,  is  formed  of  granite,  and  was  found  at  Burns, 
near  Keswick,  Cumberland.  Another,  of  qnartzite,  S}  inches  long,  found 
on  Breadsale  Uoor,  is  in  the  Musenm  at  Derby.  Neither  of  them  pre- 
sents the  same  high  degree  of  finish  as  Fig.  151.  They  seem,  indeed, 
to  have  been  made  from  pebbles,  which  were  but  slightly  modified  in 
farm  by  their  conTersion  into  hammer  heads 

Occasionally,  though  rarely,  flint  pebbles  naturally  perforated  have 
been   used  as    hammers       In    excavating   a   barrow   at  ThorvertoD,| 


Fig  Ul.— Binlotmld 


near  Exoter,  the  Rev  R  Kirwan  discovered  a  flint  pebble  about  8)  inches 
long,  with  a  natural  perforation  rather  nearer  one  end  than  the  other, 
but  which  on  each  face  has  been  artihcially  enlarged  Each  end  of  the 
pebble  is  considerably  abraded  by  use  No  other  relics,  with  the  excep- 
tion of  charcoal,  were  found  in  the  barrow  Mr  Kirwan  suggests  that  the 
stone  may  have  been  used  by  placing  the  thamb  and  forefinger  in  each 
orifice  of  the  aperture  ,  but  nut  improbably  it  may  have  been  hafled. 
In  the  Museum  of  Northern  Antiquities  at  Copenhagen  are  one  or  two 
axes  of  flint,  ground  at  the  edge,  but  with  the  sbafl-holes  formed  by 
natural  perferations  of  the  stone  ;  and  in  M.  Boucher  de  Perthes'  collec- 
tion $  were  two  hammer-heads  with  central  holes  of  the  same  character. 

•  Vol.  xiTii.  p.  U2.  t  fw.  .lot.  Am.  Sail.,  toI.  t.  p.  240. 

;   Trent.  Deren.  Auoc.,  vol.  iii.  p.  197- 

(  "Ant.  Celt,  rt  AntM.,"  vol  i.  pi.  liii.  9,  p.  327. 


302 


PERFORATED   HAUHBRH. 


[chap.  IX. 

The  beantifnl  and  elaborately  finished  hammer-head  found  at  Maea- 
more,  near  Corweu,  Merionethabira,  and  now  in  the  Antiquarian 
Masenm  at  Edinburgh,  is  to  some  extent  connected  in  form  with  those 
Uke  Fig.  162.  It  is  shows  in  Fig.  163,  on  the  scale  of  i  inch  to 
the  inch,  bnt  a  full  size  representation  of  it  is  given  in  the  Arehtto- 
logical  Journal,*  and  in  the  Archirologia  Camhrenna.\  It  is  of  dnaky 
white  chalcedony,  or  of  very  compact  qnartzite,  and  weighs  10^ 
oances.  "The  reticulated  ornamentation  is  worked  with  great  pre- 
cision, and  mast  have  coat  great  labonr.  The  perforation  for  the 
haft  is  formed  with  singolar  symmetry  and  perfection ;  the  lozengy 
grooved  decoration  covering  the  entire  enr&ce  is  remarkably  sym- 
metrical and  skilfolly  finished."  The  Kev.  £.  L.  Barnwell, J  who 
presented  it  to  the  Society  of  Antiquaries  of  Scotland,  has  observed 
Uiat  "  the  enormona  amount  of  labonr  that  mnst  have  been  bestowed 
on   cutting  and  polishing  would   indicate  that  it  was   not  intended 


Fig.  IBS.— Mumum,  Conra. 


for  ordinary  use  as  a  common  hammer."  "  Some  have  considered  it 
as  the  war  implement  of  a  diatinguiahed  chief;  others,  that  it  wan 
intended  for  sacrificial  or  other  religions  purpose,  of  as  a  badge  of  high 

Other  conjectnrea  are  also  mentioned  which  it  is  needless  to  repeat. 
My  own  opinion  ia  in  favour  of  regarding  it  as  a  weapon  of  war,  such  as, 
like  the  jade  meriii  of  the  New  Zealander,  implied  a  sort  of  chieftainship 
in  its  poaaesBor.  At  the  time  of  ita  discovery,  it  was  uniqne  of  its  kind. 
Bnt  since  then  a  second  example  has  been  fouud,  though  in  an  unfinished 
condition,  at  Urquhart,  near  Elgin,  and  has  also  been  placed  in  the 
Museum  at  Edinburgh.  It  is  rather  smaller,  but  of  similar  type  and 
material  to  the  Welsh  specimen.  The  abaft-bole  is  finished,  but  the 
boring  process  has  not  been  skilfully  carried  out,  the  meeting  at  the 
centre  of  the  boles  bored  from  either  face  not  having  been  perfect ;  and 
though  the  bole  has  been  made  straight  by  subsequent  grinding  00*1, 
there  is  still  a  lateral  cavity  left.  The  faceted  pattern  is  complete  at 
the  small  end,  and  commenced  on  both  sides.  Along  the  edge  of  the  face 
small  notches  are  ground,  ahowiog  the  manner  in  which  the  pattern  was 
laid  oat  before   grinding  the  hollow  foceta.      Numerous  arrow-heads, 

•  Vol.  .ii.  p.  92. 
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Mrapera,  ukd  other  forms  of  flint  instminentB  have  been  found  in  the 
Bkme  neighbourhood. 

A  very  pecnliar  hammer,  discovered  by  Sir  Richard  Colt  Hoare,*  in 
Bush  harrow,  near  Normanton,  Wilts,  ia  reproduced  in  Fig.  154.  It  lay- 
on  the  right  side  of  a  skeleton,  which  was  accompanied  by  a  bronze  celt 
^apted  for  insertion  in  its  handle,  but  without  side  flanges ;  a  mag- 
nificent bronze  dagger,  the  handle  of  which  was  ornamontcd  with 
gold ;  a  lance-bead  of  bronze ;  and  a  large  lozongo- shaped  plate  of 
gold.  The  hammer-head  is  "  made  out  of  a  fossil  mass  of  tubu- 
laria,  and  polished,  rather  of  an  egg  form,"  or  "resembling  the  top 
of  a  large  ^mlet.  It  had  a  wooden  handle,  which  was  fixed  into  the 
perforation  m  the  centre,  and  encircled  by  a  neat  ornament  of  brass,  part 
of  which  still  adheres  to  the  stone."  As  it  bore  no  marks  of  wear  or 
attrition,  Sir  Bichard  hardly  considered  it  to  have  been  used  as  a 
domestic  implement,  and  thought  that  the  stone,  as  containing  a  mass  of 
urpularia,  or  little  serpents,  might  havo  been  held  in  great  veneration, 
and  therefore  have  been  deposited  with  the  other  valuable  relics  in  the 
grave.  Judging  from  the  other  objects  accompanying  this  interment,  it 
seems  more  probable  that  this  hammer  was  a  weapon  of  offence,  though 


ng.  IM.— N«ininloii,W<ltL  ) 

whether  the  material  of  which  it  was  formed  were  selected  from  any 
aaperstitiouB  motive,  rather  than  for  the  beanty  of  the  stone,  may  be  an 
open  question.  I  have  already  mentioned  instances  o(»erpala-\  limestone 
having  been  employed  as  a  material  for  celts  of  the  ordinary  character. 
The  hole  in  this  instnunent  appears  to  be  parallel,  and  may  possibly 
have  been  bored  with  a  metallic  tool.  The  occurrence  of  this  hammer 
in  association  with  such  highly  finished  and  tastefully  decorated  objects 
of  bronze  and  gold  shows  conclusively  that  stone  remained  in  nse  for 
certain  purposes,  long  after  the  knowledge  of  some  of  the  metals  had  been 
acquired. 

In  another  barrow  at  Wilsford,|  examined  by  Sir  Richard  Hoare,  a 
massive  hammer  of  dark-coloured  stone  lay  at  the  feet  of  a  skeleton, 
accompanied  by  a  plain  bronze  celt,  a  carious  object  of  twisted  bronze, 
with  [HLrt  of  a  chain  attached  to  a  tube  of  bone,  and  several  articles  of 
the  same  material,  amongst  which  was  the  enormous  tusk  of  a  wild 
boar. 

The  hammer-heads  of  the  next  form  to  be  noticed  are  of  a  simpler  cha- 
racter, being  made  from  ovoid  pebbles,  usually  of  quartzite,  by  boring 
shaR-hotes  through  their  centres.    The  specimen  I  have  selected  for  illns- 

•  "flonth  Wilts,"  p.  2M-  t  Stifra,  p.  116. 

X  Houo'a  "South  WUti,"  p.  209. 
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tration.  Fig.  155,  is  in  my  own  coUection,  and  was  fonnd  in  Bedgrave 
Park,  Saffolk.  According  to  the  aceoont  furnished  to  Hr.  Joseph 
Warren,  from  whom  I  obtained  it,  it  was  found  10  feet  below  the 
surface,  by  men  digging  stone  in  Deer's  Hill.  The  pebble  is  qoartzite, 
probably  from  one  of  the  conglomerates  of  the  Trias,  bnt  more  immediately 
derived  from  the  gravels  of  the  Glacial  Period,  wluch  abonnd  in  the 


eastern  counties.  The  hole,  as  nanal,  tapers  towards  the  middle  of  the 
stone.  The  pebble  is  battered  at  both  ends,  and  slightly  worn  away  by 
use.  I  have  another  rather  smaller  and  more  kidney -shaped  hammer, 
also  slightly  worn  away  at  the  ends,  foond  at  Willerby  Carr,  in  the  East 
Kiding  of  Yorkshire. 

The  Rev.  W.  Greenwell,  F.S.A.,  possesaes  a  large  specimen,  made 
from  a  flat  pebble,  7}  inches  long  and  4]  inches  broad,  and  found  at 
Salton.  in  the  North  Riding. 

Fig.  156  showti  a  smaller  variety  of  the  same  type,  bnt  rather  square 
itliue,  and  with  the  sfaaft-faole  much 
bell-mouthed.     The  original  ia  in  my 
\  own  collection,  and  was  fonnd  in  Redmore 
s,  near  Littleport,  Cambridgeshire.  Ham- 
rs  of  this  and  the  preceding  tj-pe  are  by 
means   uncommon.     One  of  quartzite. 
5  inches  long,  was  found  in  a  vallnm  of 
I  Clare    Castle,    Sutfolk,*    and    is    in     the 
Maseum    of  the    Society   of  Antiquaries ; 
another,  4^   inches  by  8  inches,  at  Sun- 
ninghill,  Dorks  ;f   another,    21   inches  by 
One.  in  form  like  Fig.  156,  waa  fonnd  in 
Another  was  found  at  Pallingham  (jnay,  Sussex, |{  41  inches 
Another,  circular  in  outline,  and  S  inches  in  diameter, 


1)  inches,  near  Reigate. 
Fumess.  § 
by  3  inch 


"  Arthaelagia,  vol.  > 
t  Jrck.  Joum.,  vol. 
j  Arrkitiiliijia,  vol.  I 


.  p.  28],pl.  Iv. 
p.  297 
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'\na  found  at  Stifford,'  near  Gray's  Thmroek,  and  is  eagra^ed  m  the 
Arekaologieal  Journal.^  I  have  here  reproduced  the  figare  (Fig  157), 
though  the  scale  is  somewhat  larger  than  that  of  mj  other  lUuBtrations 

In  the  British  Uaeenm  is  a  specimen,  onginally  aboat  S^  inches  by 
2^  inches,  and  }  inch  thick,  with  the  end  battered,  which  was  foand  in 
a  tomnlns  at  Cliffe,  near  Lewee.  Another  id  the  same  collection, 
8J  inches  in  diameter,  was  fonnd  in  the  Thames 

In  the  Norwich  Mnsenm  are  two 
hammer-heads  of  this  type,  one  from 
Sporle,nearSwaffham,3jl  inches  by  1^ 
inches,  of  qnartzite  ;  and  the  other  of 
jasper,  from  Eye,  Suffolk,  S  inches 
by  2}  inches. 

Ur.  B.  Fitch,  F.S.A., -has  also  { 
specimens  from  Yarmouth,  Si  inches 
by  2|  inches ;  from  Lyng,  6  inches 
by  Sjl  inches  ;  and  Congham,  Norfolk, 
6  inches  by  6}  inches,  as  well  as  a 
bagmeut  of  one  found  at  Caietor. 
The  Rev.  C.  R,  Manning,  of  Diss,  has 
one  of  quartzile,  8^  inches  iong,  found 
at  Harlestone,  also  in  Norfolk.  Figv  i»7.— suoord. 

Mr.  Warren,  of  Ixworth,  has  one  from  Great  Wratting,  near  Haverhill, 
4  inches  by  3  inches ;  and  Mr.  James  Carter,  of  Cambridge,  one, 
8^  inches  in  diameter,  from  Chesterton. 

In  the  Mnsenm  of  the  Cambridge  Antiquarian  Society  is  one  of 
irregular  form,  fonnd  near  Newmarket.  A  thin  perforated  stone, 
6  inches  by  8  inches,  found  at  Loton,^  in  Bedfordshire,  may  belong  to 
this  class,  though  it  was  regarded  as  an  unfinished  axe-head. 

The  Rev.  W.  Oreenwell,  F.S.A.,  has  one  in  his  collection,  found  at 
Coves  Houses,  Wolsingham,  Durham,  S}  inches  by  2}  inches,  and 
another  of  quartzite,  4|  by  8}  inches,  with  both  ends  battered,  from 
Mildenhall  Fen.  He  discovered  another  of  small  size,  only  2^  inches 
in  length,  with  the  perforation  not  more  than  ^V  inch  in  diameter  in 
the  centre,  in  the  soil  of  a  barrow  at  Rudstone,  near  Bridlington. 

Mr.  H.  Dorden,  of  Blandford,  has  two  fragments  of  these  hammers 
made  &om  quartzite  pebbles,  one  of  them  from  Hod  Hill,  Dorset,  and 
the  other  from  the  same  neighbourhood.  A  perforated  oval  boulder  of 
chert  was  also  found  near  Marlborough.  § 

Besides  quartzite  and  silieious  pebbles,  these  hammer-heads  were  made 
from  fragments  of  several  other  rocks.  The  Rev.  S.  Banks  has  one  of  green- 
stone, 5]  inches  by  8}  inchea.foand  at  Mildenhall.  Adiscofdolerlte,]]  with 
convex  faces,  abont  4  iuches  in  diameter,  and  perforated  in  the  centre 
in  the  usual  manner,  was  found  at  Caer  Lob,  in  the  parish  of  Llanidan. 
Anglesea.  Several  hammer-stones  of  this  kind  have  been  found  by  the 
Hon.  W.  0.  Stanley,  M.P.,  in  his  researches  in  the  island  of  Holyhead. 
iLsd  two  have  been  figured  by  him  in  the  ArchanJoijieal  Joiimat.*'  One  of 
them,  now  in  the  British  Museum,  is  of  trap,  4^  inches  long  and  8  inches 

•  rnx.  Sot.  A»t.,  Sod  S.,  TOl.  iii.  p.  408.      t  Vol.  xivi.  p.  190, 

•  Proe.  Soc.  AnI.,  2od  8.,  yoL  ii.  p.  400.         j  Arth.  Jourpt.,  vol.  iir.  p.  260. 

II  ArrA.  Auoe.  Jonm.,  toI.  xxii.  p.  814.         1!  Vol.  iivi.  p.  331  ;  vol.  «rii.  p.  147. 
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broad,  Bomewhat  sqii&re  at  the  ende ;  the  other  is  of  Bchist,  8|  inches 
long,  and  mach  thinoGr  in  proportion.  Both  were  found  at  Pen-y-Bonc. 
A  fragment  of  another,  formed  of  granite  (?),  was  fonnd  at  Ty  Hawr,  in 
the  same  island,  and  one  of  circular  form,  4^  inches  in  diameter,  wns 
found  at  CaerLeb.*  Oneof  griuute(?),'t'  found  at  Titsey  Park,  Surrey,  is  in 
the  poBseaaion  of  Mr.  G.  Leveaon  Gower.  A  small  one  of  "light  grey 
burr  stone,"  2J  iuches  in  diameter,  was  found  at  Haydock,]  near  Newton, 
Lancashire,  The  Scottish  specimens  seem  to  be  mostly  of  other 
materials  than  qnartzite.  A  circnlar  "  dailstone,"  found  at  Cnlter, 
Lanarkahire,  is  engraved  in  the  Journal  of  the  Archaological  Auoeiation,% 
but  the  material  is  not  stated.  The  same  is  the  case  vith  an  oval  one, 
4  inches  long,  found  near  Longman, ||  Macduff,  Banff;  another  from 
Forfarshire  ;1T  and  another,  4  inches  by  8  inches,  from  Alloa. ""^ 

A  curious  variety  of  this  type,  flat  on  one  face  and  convex  on  the 
other,  is  shown  in  Fig.  166.     It  is  made  from  a  qoartzite  pebble,  that 
has  in  some  manner  been  spUt,  and 
^h  was  found  at  Sutton,  near  Wood- 

^H^,  bridge.     It  is  now  in  the  collection 

I^B^        of  Colonel  A.  Lane  Fox,  F.6A. 
I^^^K  In    the    Christy    Collection    is 

J  l^^Ht  another  implement  of  much  the 
1  I^^^B\  same  size,  mstorial,  and  charactar, 
I  i^^^B  which  was  found  at  Narford,  Nor- 
T  ^^^H[  '^"'l'-  "^^^  ^"^B  "6  somewhat  hol- 
l  i^^^H  lowed,  after  the  manuor  of  a  gouge, 
ii|^^^^^  but  the  edges  are  rounded.  It 
ll^^^^H  seems  to  occupy  a  sort  of  inter- 
w^^^^K  mediate  position  between  a  ham- 
^^^^V  mer  and  au  adze. 
V^^Kf  ^n^  of  similar,  but  more  elon- 

^^Hr         gated  form,  found  at  Auquemesnil, ft 
^HV  in  the  Seine  Inferieure,  has  been 

^  figured  by  the  Abbe  Cochet. 

It  is  difficult  to  say  for  what 
purpose  hammers  of  this  perforated 
kind  were  destined.  I  can  hardly 
think  that  such  an  enormous  amount 
of  labourwould  have  been  bestowed 
n«.  isB.-Mitton.        i  j^  pierciuR  them,  if  they  bad  merely 

been  intended  to  serve  in  tho  manufacture  of  other  stoue  implements, 
a  Ber^'ice  in  which  they  would  certainly  be  soon  broken.  If  they 
were  not  intended  for  weapons  of  war  or  the  chaise,  they  were  pro- 
bably used  for  lighter  work  than  chipping  other  stones  ;  and  yet  the 
bruising  at  the  ends,  ko  apparent  on  many  of  them,  betokens  their  having 
seen  hard  Kcnice.  We  have  little,  in  the  cutttotns  of  modern  savages, 
to  guide  us  as  to  their  probable  uses,  as  perforated  hammers  are  almost 


lii.  p.  212. 

,■,  p.  -JS?  ;  1868,  p.  24, 
XV.  p.  233.  (  V  ' 

vi.  p.  41.  H  11 
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unknown  ftmong  them.  The  perforated  spheroidal  stones  of  Southern 
Africa  "*  act  merely  as  weights  to  give  impetus  to  the  digging-sticks,  and 
the  perforated  discs  of  North  America  appear  to  be  the  fly-wheels  of 
drilling- sticks.  Some  quartz  pebbles  with  small  central  holes,  and  brought 
firom  the  African  Gold  Coast,t  appear  to  have  been  worn  as  charms. 

In  Ireland  perforated  hammer-stones  are  much  more  abundant  than  in 
England.  They  are  usually  formed  of  some  igneous  or  metamorphic 
rock,  and  vary  considerably  in  size,  some  being  as  much  as  10  or 
12  inches  in  length.  Sir  W.  Wilde  observes  that  stone  hammers,  and 
not  onfrequently  stone  anvils,  have  been  employed  by  smiths  and  tinkers 
in  some  of  the  remote  country  districts  until  a  comparatively  recent 
period.  If,  however,  these  hammers  were  perforated,  there  can  be  but 
little  doubt  that  they  must  have  been  ancient  tools  again  brought  into 
nse,  as  the  labour  in  manufacturing  a  stone  hammer  of  this  kind  would 
be  greater  than  that  of  making  one  in  iron,  which  would,  moreover,  be 
ten  times  as  serviceable.  If,  however,  the  stone  hammers  came  to  hand 
ready  made,  they  might  claim  a  preference.  For  heavy  work,  where 
iron  was  scarce,  large  mauls,  such  as  those  shortly  to  be  described, 
might  have  been  in  use  rather  than  iron  sledges  ;  but  the  more  usual 
form  of  stone  hammer  would  probably  be  a  pebble  held  in  the  hand,  as 
is  constantly  the  case  with  the  workers  in  iron  of  Southern  Africa. 
Even  in  Peru  and  Bolivia,  Mr.  David  Forbes,  F.R.S.,  informs  me  that 
the  masons  skilful  in  working  hard  stone  with  steel  chisels  make  use  of 
no  other  mallet  or  hammer  than  a  stone  pebble  held  in  the  hand. 

The  anvils  and  hammers  used  in  Patagonia  I  in  working  silver  are 
generally  of  stone,  but  the  latter  do  not  appear  to  be  perforated. 

In  Germany,  as  already  §  incidentally  remarked,  anvils  formed  of 
basalt  were  in  frequent  use  in  the  sixteenth  century. 

In  Scandinavia  and  Germany  the  same  forms  of  hammers  as  those  found 
in  the  British  Isles  occur,  both  in  quartzite  and  in  other  kinds  of  stone. 
They  are  not,  however,  abundant.  Worsaae  does  not  give  the  type  in 
his  ^'Nordiske  Oldsager,'*  and  Nilsson  gives  but  a  single  instance.  || 
LindenschmitIF  engraves  a  specimen  from  Oldenstadt,  Liineburg,  and 
another  from  Gelderland.** 

In  Switzerland  they  are  extremely  rare.  In  the  Neuchatel  Museum, 
however,  is  a  perforated  hammer,  fonned  from  an  oval  pebble,  and  found 
in  the  Lake-habitations  at  Concise ;  another,  2  inches  in  diameter,  with 
a  small  perforation  deeply  countersunk  on  each  face,  has  been  regarded 
by  M.  de  Mortillet  f f  as  a  sink-stone  for  a  net. 

A  perforated  stone,  possibly  a  hammer,  is  recorded  to  have  been 
found  in  the  Jubbulpore  district,  Central  India.  ^  |  Such  stones  are  used 
for  maces  in  the  Solomon  Islands. 

I  have  seen  in  the  collection  of  the  Rev.  W.  Sparrow  Simpson,  F.S.A., 
a  perforated  spheroidal  ball  of  hard  red  stone  of  a  different  t3rpe  from  any 
of  those  which  I  have  described,  and  which  came  from  Peru.     It  is  about 

•  Wood,  "Nat.  Hist,  of  Man,"  vol.  i.  p.  254. 

t  Sir  J.  Lubbock,  in  Journ.  Anth.  Inst.,  vol.  i.  p.  xcv. 

I  Journ.  Antkrop.  Imt.^  vol.  i.  p.  198.  6  Supra,  p.  67. 

.v.,"  vol.  1.  Heft  i. 


*«  8tone  Age,"  pi.  i.  12.         %  "  Alt.  u.  h.  V.,"  vol.  i.  Heft  i.  Taf.  i.  4. 
••  Op.  cU.,  vol.  1.  Heft  viii.  Taf.  i.  6.         ft  "  Or.  de  la  Navig.,"  &c.,  fig.  20. 
XX  Vroc.  A:  Soc.  Beng.,  1866,  p.  136. 
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8  inches  in  diameter,  with  a  parallel  hole  an  inch  across.  Aronnd  the 
oatside  are  engraved  four  human  faces,  each  sormoonted  by  a  sort  of 
mitre.     It  may  be  the  head  of  a  mace. 

In  this  place  perhaps  it  will  be  well  to  mention  a  class  of  large 
hammer-stones,  or  mauls,  as  they  have  been  termed,  which,  though 
belonging  to  a  period  when  metal  was  in  use,  are  in  all  probability 
of  a  high  degree  of  antiquity.  They  consist,  as  a  rule,  of  large 
oval  pebbles  or  boulders,  usually  of  some  tough  form  of  greenstone 
or  grit,  around  which,  somewhere  about  the  middle  of  their  length, 
a  shallow  groove  has  been  chipped  or  **  picked,"  from  J  inch  to 
1  inch  in  width.  On  the  two  opposite  sides  of  the  pebble,  and 
intersecting  this  groove,  two  flat  or  slightly  hollowed  faces  have 
often  been  worked,  the  purpose  of  which  is  doubtless  connected 
with  the  method  of  hafting  the  stones  for  use  as  hammers.  This 
was  evidently  by  means  of  a  withe  twisted  round  them,  much  in 
the  same  manner  as  a  blacksmith's  chisel  is  mounted  at  the  present 
day.  In  the  case  of  the  mauls,  however,  the  withe  appears  to 
have  been  secured  by  tying,  like  the  haft  of  one  form  of  Austra- 
lian stone  hatchets  (Fig.  105),  and  then  to  have  been  tightened 
around  the  stone  by  means  of  wedges  driven  in  between  the  withe 
loop  and  the  flat  faces  before  mentioned. 

In  many  of  the  Welsh  specimens  about  to  be  mentioned  the  flat 
faces  are  absent,  and  the  notch  or  groove  does  not  extend  all 
round  the  stone,  but  exists  only  on  the  two  sides  through  which  the 
longer  transverse  axis  of  the  pebble  passes.  In  this  case  the  wedges, 
if  any,  were  probably  driven  in  on  the  flatter  sides  of  the  boulder. 

The  ends  of  the  pebbles  are  usually  much  worn  and  broken  by 
hammering,  and  not  unfrequently  the  stone  has  been  split  by  the 
violence  of  the  blows  it  has  administered.  It  is  uncertain  whether 
they  were  merely  used  for  crushing  and  pounding  metallic  ores,  or 
also  in  mining  operations ;  but  they  seem  to  occur  almost  exclusively 
in  the  neighbourhood  of  old  mines,  principally  copper  mines. 

In  some  copper  mines  at  Llandudno,*  near  the  great  Onno's 
Head,  Carnarvonshire,  an  old  working  was  broken  into  nearly 
forty  years  ago,  and  in  it  were  found  a  broken  stag's  horn,  and 
parts  of  what  were  regarded  as  two  mining  implements  or  picks 
of  bronze,  one  about  3  inches  and  the  other  al)out  1  inch  in  length. 
In  1850  another  ancient  working  was  found,  and  on  the  floor  a 
number  of  these  stone  mauls,  described  as  weighing  from  about  2  lbs. 
to  40  lbs.  each.    Thev  had  been  formed  from  water- worn  boulders, 

•  ArrJi.  Joum.j  vol.  x\\,  p.  68;  Gent.'t  Ma^.^  1849,  p.  130. 
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probably  selected  from  the  beach  at  Pcnmaen  Mawr.  One  of  the 
mauls  in  the  Warrington  Museum  *  is  6f  inches  long,  and  weighs 
3  lbs.  14  ozs.  One  of  basalt,  measuring  neariy  a  foot  in  length, 
was  found  in  ancient  workings  at  Amlwch  Parys  Mine,t  in 
Anglesea.  A  stone  hammer,  from  some  old  workings  in  Llangyn- 
felin  Mine,t  Cardiganshire,  was  exhibited  to  the  Cambrian 
Archaeological  Association  in  1850. 

A  ponderous  ball  of  stone,  about  5  inches  in  diameter,  probably 
used  in  crushing  and  pounding  the  ore,  a  portion  of  stag's  horn, 
fashioned  so  as  to  be  suited  for  the  handle  of  some  implement,  and 
an  iron  pick-axe,  were  found  in  some  old  workings  in  the  Snow 
Brook  Lead  Mines,  Plinlimmon,  Montgomeryshire.  § 

Two  of  these  hammer- stones,  4 J  and  5  inches  in  length,  were 
foimd  by  the  Hon.  W.  O.  Stanley,  F.S.A.,  within  hut-circles, 
possibly  the  remains  of  the  habitations  of  copper  miners  in  ancient 
times,  at  Ty  Mawr,  in  the  island  of  Holyhead.  Some  of  them 
are  figured  in  the  Arch(Bological  Journal y\\  and  are  of  much  the 
same  form  as  Fig.  169,  the  original  of  which  probably  served 
another  purpose.  Others  of  the  same  character,  formed  of 
quartzite,  were  found  at  Pen-y-Bonc,1f  Holyhead,  and  Old  Geir,** 
Anglesea. 

A  boulder,  like  those  from  Llandudno,  but  found  at  Longlow, 
near  Wetton,  Staffordshire,  is  in  the  Bateman  CoUection.ft 

They  are  of  not  uncommon  occurrence  in  the  South  of  Ireland, :j!:J! 
especially  in  the  neighbourhood  of  Killamey,  where,  as  also  in 
Cork,  many  of  them  have  been  found  in  ancient  mines.  They 
have,  in  Ireland,  been  denominated  miners*  hammers.  One  of 
them  is  engraved  in  **  Flint  Chips."  §§ 

They  have  also  been  found  in  ancient  copper  mines  in  the 
province  of  Cordova,  ||||  at  Cerro  Muriano,  Villanueva  del  Rey,1I1[ 
and  Milagro,  in  Spain ;  in  those  of  Ruy  Gomes,***  in  Alemtejo, 
Portugal ;  and  at  the  salt  mines  of  Hallstatt,ttt  in  the  Salzkam- 
mergut  of  Austria. 

•  Arch.  jinMOC,  Jonrn.f  vol.  xv.  p.  234.  t  Arch.  Journ.y  vol.  vii.  p.  69. 

\  Areh.  Cumh.y  2nd  S.,  vol.  i.  p.  331.  ^  Arch.  Journ.f  vol.  xvii.  p.  66. 

II  Vol.  xxvi.  p.  320,  figs.  10,  11.  H  Arch.  Journ.t  vol.  xxvii.  p.  161. 

♦♦  Arch.  JoMrn.,  vol.  xxvii.  p.  164.  +t  Cat.,  p.  28,  No.  293. 

Xt  "Cat.  Mufl.  R.  I.  A.,"  p.  85.  The  chiwil-edgea  spec-imcnB  there  described  are 
not  improbably  American.  {§  P.  657. 

Illj  Mortillet,  "Mat^riaux,"  vol.  iii.  p.  98;  vol.  iv.  p.  234.  Tubino,  *•  Estudios 
Pr^hiatoricos,**  p.  100. 

%%   R^r.  Arch.f  vol.  xiii.  p.  137. 

♦♦♦  ./ourn.  (it  iSri.  Math.  Phtfn.  et  Xafur.,  1868,  pi.  viii. 

ftf  Simony,  *•  Alt.  von  Hallstatt,"  Taf.  vi.  6. 
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A  large  hammer  of  the  same  class,  but  with  a  deeper  groove  all 
round,  has  been  found  in  Savoy.* 

They  are  not,  however,  confined  to  European  countries,  for  simi- 
lar stone  hanmiers  were  found  by  Mr.  Bauerman  in  the  old  mines 
of  VVady  Maghara,t  which  were  worked  for  turquoises  (if  not  also 
for  copper  ore),  by  the  ancient  Egyptians,  so  early  as  the  third 
Manethonian  Dynasty. 

And  what  is  more  remarkable  still,  in  the  New  World  similar 
stone  hammers  are  found  in  the  ancient  copper  mines  near  Lake 
Superior.  J  As  described  by  Professor  Daniel  Wilson,§  **  many  of 
these  mauls  are  mere  water- worn  oblong  boulders  of  greenstone  or 
porphyry,  roughly  chipped  in  the  centre,  so  as  to  admit  of  their 
being  secured  by  a  withe  around  them."  They  weigh  from  10  to 
40  lbs.,  and  are  found  in  enormous  numbers.  M.  Marcoull  has 
given  an  account  of  the  discovery  of  some  of  these  mauls  in  the 
Mine  de  la  Compagnie  du  Nord-Ouest,  at  Point  Kicvenau,  Lake 
Superior.  He  describes  them  as  formed  of  leptynite  (quartz  and 
felspar),  quartz,  and  porphyry,  and  weighing  from  5  to  8  lbs.  each ; 
and  mentions  having  seen  one  of  quartz  weighing  about  5  lbs., 
which  was  in  the  possession  of  some  Eioway  Indians,  and  was 
bound  to  a  handle  with  a  strip  of  bison  skin. 

This  similarity  or  identity  in  form  of  implements  used  in 
countries  so  wide  apart,  and  at  such  different  ages,  does  not,  I 
think,  point  of  necessity  to  any  common  origin,  nor  to  any  so- 
called  "continuity  of  form,"  but  appears  to  offer  another  instance 
of  similar  wants  with  similar  means  at  conunand,  resulting  in 
similar  implements  for  satisfying  those  wants.  Grooved  hammers 
for  other  purposes,  as  evinced  by  their  smaller  size,  and  a  few 
grooved  axes,  occur  in  Scandinavia.  An  example  among  one  of 
the  lower  races  in  modem  times  is  afforded  by  a  large  crystal  of 
quartz,  with  its  terminal  planes  preserved  at  both  ends,  which  has 
been  slightly  grooved  at  the  sides  for  the  purpose  of  attaching  it 
to  a  handle,  and  was  brought  by  Captain  Cook  from  St.  George's 
Sound,  where  it  appears  to  have  been  used  as  a  hammer  or  pick. 
It  is  now  in  the  British  Museum,  and  has  been  described  by  Mr. 
Henry  Woodward.1[ 

•  IVrrin,  "Et.  TrvhiHt.  sur  la  Savoie,"  pi.  xv.  17. 

•^  Quart.  Journ.  Ctvl.  Soc.  ^18G9),  vol.  xxv.  p.  34. 

I  Schoolcraft,  "Indian  Tribes,"  vol.  i.  p.  96;  Squier's  "  Ab.  Mon.  of  New 
York/'  p.  184  ;  Ijaphmii,  **  AiiU.  of  Wiaconhin,"  p.  74. 

)  "Pivhiut.  Man,"  vol.  i.  pp.  246,  253. 

il  Comptts  RenduM,  1866,  vol.  Ixii.  p.  470 ;  Gtol.  3lag.,  vol.  iii.  p.  214;  Mortillct, 
"Mat,"  vol.  ii.  pp.  331,  401  ;  vol.  iii.  p.  99.         %  Brit,  Assoc.  Report,  1870,^  168. 
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Even  in  Britain  tlie  hammer-stones  of  this  form  are  not  abso- 
lutely confined  to  mining  districts.  Tho  Hcv.  W.  Grcenwell, 
F.S.A.,  in  one  of  the  harrows  at  Rudstone,  near  Bridlington, 
found  on  the  lid  of  a  stone  ciat  two  large  greenstone  pebbles  8  and 
9  J  inches  long,  each  with  a  sort  of  "  waist "  chipped  in  it,  as  if  to 
receive  a  withe,  and  having  marks  at  the  ends  of  having  been  in 
use  as  hammers. 

Closely  connected  in  form  and  character  with  the  mining 
hammers,  though  as  a  rule  much  smaller  in  size,  and  in  all  pro- 
bability intended  for  a  totally  different  purpose,  are  the  class  of  stone 
objects  of  which  Fig.  159  gives  a  representation,  reproduced  from 
the  Arehaohgical  Journal.' 
This  specimen  was  found 
with  two  others  at  Bums, 
near  Ambleside,  Westmore- 
land ;  and  another,  almost 
precisely  similar  in  size  and 
form,  was  found  at  Perry's 
Leap,  and  is  preserved  in 
the  Museum  of  Antiquities 
at  Alnwick  Castle.  Another, 
from  Westmoreland,  is  in 
the  Mayer  Collection  at 
Liverpool,  and  they  have,  I 
believe,  been  found  in  some 
numbers  in  that  district.  A 
stone  of  the  same  character, 
but  moreelaboratcly  worked,  ^''«-  iw-a>»w»m*.       \ 

having  somewhat  acorn-shaped  ends,  was  found  by  the  Hon. 
W,  0.  Stanley,  F.S.A.,  at  Old  .Geir,t  Anglesea.  They  were 
originally  regarded  as  hammor-stones,  but  such  as  I  have  ex- 
amined are  made  of  a  softer  stone  than  those  usually  employed 
for  hammers,  and  they  are  not  battered  or  worn  at  the  ends. 
It  seems,  therefore,  probable  that  they  were  used  as  sinkers  for 
nets  or  lines,  for  which  purpose  they  are  well  adapted,  the 
groove  being  deep  enough  to  protect  small  cord  around  it  from 
wear  by  friction.  They  seem  also  usually  to  occur  in  the  neigh- 
bourhood either  of  lakes,  rivers,  or  the  sea.  A  water- worn  nodule 
of  sandstone,  5  inches  long,  with  a  deep  groove  round  it,  and 
described  as  probably  a  sinker  for  a  net  or  line,  was  found  in 
•  VoL  X.  p.  6*. 
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Aberdeensbire,*  and  is  in  the  Antiquarian  Museum  at  Edinburgh  ; 
and  I  have  one  of  soft  grit,  and  about  the  same  length,  given  me 
by  Mr.  R.  D.  Darbishire,  F.G.S.,  and  found  by  him  near  NantUe, 
Carnarvonshire. 

Many  of  these  sink-stones  are  probably  of  no  great  antiquity. 

The  Fishing  Indians  of  Vancouver's  Island  t  go  out  trolling  for 
salmon  in  a  fast  canoe,  towing  behind  them  a  long  line  made  of 
tough  seaweed,  to  which  is  attached,  by  slips  of  deer  hide,  an  oval 
piece  of  granite  perfectly  smooth,  and  the  size  and  shape  of  a  goose's 
egg.  It  acts  as  a  sinker,  and  is  said  to  spin  the  bait.  A  net-sinker, 
formed  of  a  pebble  slightly  notched  or  grooved,  is  among  the 
antiquities  from  Lake  Erie  engraved  by  Schoolcrafb.^  Others 
have  been  found  in  the  State  of  New  York.§ 

Sink-stones  are  by  no  means  rare  in  Ireland,  and  continue  in  use 
to  the  present  day.  One  of  the  same  class  as  Fig.  159,  but  gprooved 
round  the  long  axis  of  the  pebble,  is  engraved  by  Sir  W.  Wilde.  II 
Similar  stones  occur  in  Denmark,  and  are  regarded  by  Worsaaell 
as  sink-stones,  though  some  of  them,  to  judge  from  the  wear  at 
the  ends  and  the  hardness  of  the  material,  were  used  as  hanmiers. 
I  have  seen,  in  Sweden,  the  leg  bones  of  animals  used  as  weights 
for  sinking  nets. 

Another  form  of  sink-stone,  weight,  or  plummet  was  formed  by 
boring  a  hole  towards  one  end  of  a  flattish  stone.  Such  a  one, 
5^  inches  long,  and  weighing  14^  ozs.,  was  found  in  the  Thames 
at  Battersea,  and  is  engraved  in  the  Journal  of  the  Archreological 
Association*^ 

Another,  of  oval  form,  pierced  at  one  end,  found  at  Tyrie,tt 
Aberdeenshire,  is  in  the  Antiquarian  Museum  at  Edinburgh ;  and 
a  wedge-shaped  perforated  stone  foimd  at  Culter,  Lanarkshire.^^ 
Both  these  were  probably  intended  for  the  same  purpose,  and  may 
have  been  in  use  for  stretching  the  warp  in  the  loom  when 
weaving.     They  are  found  of  this  form  with  Roman  remaius.§$ 

•  Pror.  Sor.  Ant.  Scof.^  vol.  vi.  p.  200. 
t  Mem.  Anthrop.  Soc.  Lond.,  vol.  iii.  p.  261. 

X  "  Ind.  Trilxw/'  vol.  ii.  pi.  xxxix.  }  Op.  cit.,  vol.  ii.  p.  90. 

n  "Cat.  Mus.  R.  I.  A./*  p.  95,  fig.  77. 
%  Nord.  Old9ag.,  fi^.  88.    Nilaaon,  "  Stone  Age,"  pi.  ii.  34. 
•♦  Vol.  xiv.  p.  327.  ft  iVof.  Soc.  Ant.  Scot.,  vol.  iv.  p.  489. 

1|  Arch.  Assoc.  Journ..  vol.  xyW.  p.  19. 

J}  See  a  Paper  on  **  Antike  Gewicht-pteine,**  by  Prof.  Ritschl,  in  the  Jakrb.  d,  Vrr. 
r.  Alterthums'fr,  im  J^heini.,  Heft  xli.  9 ;  abq  xliii.  209. 


CHAPTER  X. 

HAMMER-STONES,     ETC. 

Under  this  head  I  propose  to  treat  of  those  implements  which 
have  apparently  heen  used  as  hammers,  but  which,  for  that  purpose, 
were  probably  held  in  the  hand  alone,  and  not  provided  with  a  shaft, 
as  the  groove  or  shaft-hole  characteristic  of  the  class  last  described 
is  absent.  At  the  same  time  there  are  some  hammer-stones  in 
which  there  are  cavities  worked  on  either  face,  so  deep  and  so 
identical  in  character  with  those  which,  in  meeting  each  other, 
produce  the  bell-mouthed  perforations  commonly  present  in  the 
hammers  intended  for  hafting,  that  at  first  sight  it  seems  difficult 
to  say  whether  they  are  finished  implements,  or  whether  they 
would  have  become  perforated  hammer-heads  had  the  process  of 
manufacture  been  completed.  Certainly  in  some  cases  the  cavities 
appear  to  be  needlessly  deep  and  conical  for  the  mere  purpose  of 
receiving  the  finger  and  thumb,  so  as  to  prevent  the  stone  slipping 
out  of  the  hand ;  and  yet  such  apparently  unfinished  instruments 
occur  in  different  countries,  in  sufficient  numbers  to  raise  a  pre- 
simiption  that  the  form  is  intentional  and  complete.  There  are 
gome  instances  where,  as  was  thought  to  be  the  case  with  a  quartz 
pebble  from  Firth,*  in  Orkney,  the  unfinished  implements  may 
have  been  cast  aside  owing  to  the  stone  having  cracked,  or  to  the 
holes  bored  on  each  face  not  being  quite  opposite  to  each  other,  so 
as  to  form  a  proper  shaft-hole. 

In  other  instances,  as  in  Figs.  160  and  161,  the  battering  of 
the  end  proves  that  the  stone  has  been  in  actual  use  as  a  hammer. 
It  is  of  course  possible  that  these  cavities  may  have  been  worked 
for  the  purpose  of  mounting  the  stones  in  some  other  manner  than 
by  fixing  the  haft  in  a  socket.  A  split  stick  may,  for  instance, 
have  been  used,  with  a  part  of  the  wood  on  each  side  of  the  fissure 
worked  away,  so  as  to  leave  projections  to  fit  the  cavities,  and 

♦  rroe.  Soe,  Ant,,  2nd  S.,  vol.  ii.  p.  274. 
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have  then  been  bound  together  so  as  to  socnrely  grasp  the  stone. 
A  stone  mnllct,  consisting  of  a  large  pebble  mounted  between  tiro 
curved  pieces  of  wood,  somewhat  resembling  the  hames  of  a  hone 
collar,  and  firmly^  bound  together  at  each  end,  is  still  used  by  the 
qiiarrj'men  of  Trichinopoly,*  in  India.  Another  method  of  hafting 
stones,  by  tying  them  on  to  the  side  of  a  stick  with  little  or  no 
previous  preparation,  is  practised  by  the  Aymara  Vidians  of 
Bolivia  and  Peru.t  Mr.  D.  Forbes,  F.II.S.,  in  his  interesting 
account  of  this  people,  has  engraved  a  stone  thus  mounted,  which 
was  in  use  as  a  clod  crusher.  One  of  them  is  preserved  in  the 
Christy  Collection.  Among  tbo  Apachcc9,+  in  Mexico,  hammers 
are  made  of  rounded  pebbles  hafted  in  twisted  withes. 

A  remarkable  hammer-head,  fottad  at  Holmsley,  in  the  North  Biding  of 
YorliHliire,  is  in  tho  collection  of  the  Itev.  W.  Greenwell,  F.B.A.,  and  is 
shown  in  Fig.  160.  It  has  been  mode  from  a  rather  coarse-grained 
quartzite  pebble,  both  ends  of  which  have, 
however,  boon  worn  away  by  use  to  an  extent 
probably  of  an  inch  in  each  case,  or  of  2 
inches  in  the  whole  pebble.  The  worn  ends 
are  roanded,  but  somewhat  hollow  in  the  mid- 
dle, as  if  they  had  at  that  part  been  used  for 
striking  against  either  a  cylindrical  or  sharp  snr- 
t:\ce.  Tbo  fiinnel'shnpcd  cavities  appear  almost 
too  deep  and  too  shaq)  at  their  edges  to  have 
been  intended  merely  to  assist  in  holding  the 
hammer  in  the  band,  and  it  soems  possible  that 
their  original  purposo  mtiy  have  been  in  con- 
nection with  Homo  method  of  hafliog.  The 
hammer  hae,  however,  eventaolly  been  nsed  in 
tho  hand  alone,  for  tho  wear  of  the  ends  extends 
over  the  face,  qaite  to  the  margin  of  one  of  the 
cavities,  and  at  sttch  an  angle  that  it  wonld  have 
been  almost  imposniblo  for  any  handle  to  have 
been  present.  If,  however,  tho  stone  be  held 
in  tho  hand,  with  the  middle  finger  in  the  cavity, 
on  that  part  of  tho  stone  which  would  come  in 
contact  with  a  fliit  surface  in  hammering  upon  it.  What  substance  it 
was  used  to  pound  or  crush  it  is  impossible  to  determine,  but  not  impro- 
bably it  may  have  been  animal  food ;  and  boncB  aa  well  as  meat  may 
havo  been  poinided  with  it. 

The  specimen  engraved  ns  Fig.  IGl  has  been  mado  from  a  qnartziie 
pebble,  and  has  the  conical  depression  deeper  on  one  face  than  tbo  other. 
It  was  found  at  Wintorboom  Bassott,  Wilts,  and  is  now  in  tbo  British 
Museum. 

In  tlio  Norwich  Muscnm  is  a  similar  pebble,  found  at  Sporle,  near 

•  Mim.  Oenl.  Siitt.  I»d..  Tol.  iv.  pi.  i.  p.  203.      Traa:  Preh.  Cong.,  1868,  p.  23S. 
t  J'Mf.  FAhnol.  Hoc.,  Tol.  li.  p.  263,  pi.  xd.  7. 
{  Cntlin's  "  Lnrt  linioblra,"  p.  188. 
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Swaffbftm.  It  16  3J  inches  by  2}  inches,  and  IJ  inches  thick,  recessed 
on  each  face,  with  u  conical  depresaioa,  the  apex  ronnded.  These  cavi- 
ties are  about  I^  inches  in  diameter  on  the  face  of  the  stone,  aod  shout 
}  ineh  in  depth.  The  Rev.  W.  C.  Lukis,  F.S.A..  has  a  hammer- stone 
of  this  kind,  8  inches  long,  found  ikt  Meimerby,  Cumberland. 

A  circular  rough-grained  stone,  3  inches  in  dbmeter,  with  deep  cup- 


like  iDdontations  on  each  face,  found  on  Goldcnoch  Moor,  Wigtownshir 

in  in  the  Edinburgh  Antiquarian  Museum;  where  is 

also  another  hummer  formed  of  a  greenstone  pobbic,  8] 

inches  long,  with  broad  and  deep  cup-shaped  deprcs- 

(lions  on  each  fucc,  and  much  worn  at  ouu  end.     It    . 

was  found  at  Dunning,  Perthshire.     There  lire  other   i 

examples  of  the  same  kind  in  the  si 


Tlio  method  in  wbich  these  funncl-shnpod 
cavities  were  finally  polished,  if  not  altogether 
^otind  into  the  fuees  of  the  [wbhles,  is  illustrated 
hy  the  pointed  instrument  shown  in  Fig.  I(i2, 
which  I  have  reproduced  from  the  SiiiteJ-  Arc/iie-  i-ii^j.  \ 

o/offical  CoUi-ctlo}i»,\  on  the  eamc  scule  oh  the  other  figures.     It  is 
described  as  being  of  aJlicious  nluno  highly  polislied,  and  a»  having 

•  Prot.  Sor.  AhI.  Seal.,  vol.  iv.  p.  440.  t   Vul.  \x.  p.  118. 
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been  found  in  the  ruins  of  St.  Botolph's  Priory,  Pembrokeshire, 
a  few  yards  from  a  water- worn  pebble  of  similar  material,  4  J  inches 
long,  in  which  a  hole  had  been  bored  to  the  depth  of  ^  inch, 
apparently  by  friction  with  the  pointed  end  of  the  smaller  pebble. 
In  some  cases  the  depressions  are  shallower,  and  concave  rather 
than  conical.  I  have  a  flat  irregular  disc  of  greenstone,  about  2^ 
inches  in  diameter  and  ^  inch  thick,  thinning  off  to  the  edges,  which 
are  rounded,  and  having  in  the  centre  of  each  face  a  slight  cup-like 
depression,  about  ^  inch  in  diameter.  It  was  found  in  a  trench  at 
Ganton,  Yorkshire.  The  Rev.  "W.  Greenwell,  F.S.A.,  has  a  some- 
what larger  disc  of  sandstone,  worn  on  both  faces  and  round  the 
whole  edge,  and  with  a  slight  central  depression.  It  was  found 
in  a  cairn  at  Harbottle  Peels,  Northumberland.  In  form  these 
instruments  are  identical  with  the  Tilhuggersteene  *  of  the  Danish 
antiquaries,  and  it  is  possible  that  some  of  them,  especially  those 
of  the  circular  form,  may  have  been  used  for  the  purpose  of 
chipping  out  other  instruments  of  flint. 

The  form  is  not  of  uncommon  occurrence  in  Ireland.f  It  is  rare  in 
France,  but  a  broken  example  from  the  neighbourhood  of  Amiens  is  in 
the  Blackmore  Museum. 

I  have  a  specimen  which  might  be  mistaken  for  Danish  or  Irish,  but 
which  was  brought  me  from  Port  Beaufort,  Cape  of  Good  Hope,  by 
Captain  H.  Thurbom,  F.G.S.  It  must  have  been  in  use  there  at  no  very 
remote  period. 

An  oval  stone,  with  what  appears  to  be  a  cup-shaped  depression  on 
one  face,  }  inch  deep,  is  engraved  by  Schoolcraft^  as  a  relic  of  the 
Congarees.  Another,  from  the  Delaware  River,  of  the  Danish  form,  is 
described  by  Nilssonf  as  a  tool  for  making  arrow-points.  He  also 
engraves  one  from  Greenland.  Other  so-called  hammer-stones  in  the 
same  plate  are  more  probably  whetstones,  and  under  any  circumstances 
belong  to  the  Early  Iron  Period. 

Highly  polished  and  deep  cup-shaped  or  conical  depressions  are 
occasionally  to  be  observed  occurring  on  one  or  both  faces  of  large 
pebbles,  usually  of  quartz,  and  sometimes  in  two  or  three  places 
on  the  same  face.  Though  very  similar  to  the  hollows  on  the 
hammer-stones,  they  are  due  to  a  very  different  cause,  being 
merely  the  results  of  stone  bearings  or  journals  having  been 
employed,  instead  of  those  of  brass,  for  the  upright  spindles  of 
corn  mills.     It  seems  strange  that  for  such  a  purpose  stone  should 

•  Woreaae's  "  Nord.  Oldsager/'  No.  32,  33.  Nilsson's  "  Stone  A^e,"  pi.  i.  H. 
A  LiincbuTfl:  8iK«cimf*n,  with  <ioi»p  conical  deprcaaions,  is  g^von  bv  Lindcnsichmit, 
'•  Alt.  u.  h.  v./'  i.  Heft  riii.  Taf.  i.  4. 

t  Wilde's  *'  Cat.  Muh.  K.  I.  A./'  fig.  75. 

;  "  Ind.  Tribes,"  vol.  ix.  p.  165.  {  *'Stono  A^e,"  p.  12,  pi.  i.  2,  8. 
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have  gone  out  of  use,  it  being  retained,  and  indeed  regarded  as 
almost  indispensable  for  durability,  in  the  caee  of  watches,  the 
piTot^hotes  of  which  are  ao  frequently  "jewelled." 

I  have  not  seen  the  St.  Botolph's  Priory  specimens,  already 
described,  but  it  seems  barely  possible  that,  instead  of  being  a 
hammer-stone  and  boring  tool,  they  m^y  be  a  stone  socket  and  its 
pivot. 

A  stone,  with  a  well-polished  cavity,  found  on  the  site  of  an  old  mill 
near  Carluke,  Laoarkshire,^  waseKhibitedatEdinburghinl8S6.  Another 
was  found  in  Argyllshire,  and  I  have  seen  other  specimena  from  Ireland. 
The  socket  of  the  hinge  of  the  great  gate  at  Dannottar  Castle  is  said  to 
have  consiated  of  a  similar  stone. 

Ab  has  already  been  observed  at  page  199,  it  is  by  no  means  uncom- 
mon to  find  portions  of  polished  celts  which,  after  the  edge  has  been  by 
some  means  broken  away,  have  been  converted  into  hammers.  Very 
rarely  there  is  a  cup-like  cavity  worked  on  either  face  in  the  same  m 


as  in  the  celts  shown  in  Figs.  87  and  68.  A  specimen  of  this  character, 
procured  from  the  neighbourhood  of  Bridlington  by  Mr.  £.  Tiudall,  is 
shown  in  Fig.  163.  It  is  of  close-grained  greenstone,  and,  to  judge  from 
the  thickness  of  the  battered  end,  the  celt,  of  which  this  originally  formed 
the  bntt,  must  have  been  at  least  half  as  long  ai^ain  as  it  is  in  its  present 
form.  The  cavities  have  been  worked  out  with  some  kind  of  pick  or 
pointed  tool,  and,  from  their  positicm  so  near  the  butt-end,  it  seems  pro- 
bable that  they  did  not  exist  in  the  original  celt,  but  were  subsequently 
added  wbcn  it  had  lost  its  cutting  edge,  and  was  destiaed  to  be  turned 
into  a  hammer-Htono.  The  Rev.  W.  GreenwoU,  F.S.A.,  possesses  a 
similar  specimen,  4  inches  long,  found  at  Wold  Newton,  in  the  East 
Hiding  of  Yorkshire.  In  the  celts  with  cup-shaped  depressions  on  their 
faces,  bnt  still  retaining  their  edge,  the  depressions  are  nearer  the  centre 
of  the  blade. 

•  "Cat.  Arrh.  Inst.  Mu*.  Edin.,"  p.  12. 
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This  hoUowing  of  a  portion  of  the  surface  is  EometimeB  so  Blight  ae  to 
amount  to  no  more  than  such  a  roaghening  of  the  face  as  wonld  enable 
the  thumb  and  fingers  to  take  a  BuEBciently  secure  hold  of  the  atone, 
to  prevent  ite  readily  falling  out  of  the  hand  when  not  tightly  grasped  ;  a 
certain  looscneea  of  hold  being  desirable,  to  prevent  a  dieagreeahle  Jarring 
when  the  blows  wore  struck.  If,  as  seems  probable,  many  of  these 
hammers  or  pounders  were  used  for  the  purpose  of  splitting  bones,  so  as 
to  lay  bare  the  marrow,  we  can  nnderstand  the  necessity  of  roughening 
a  portion  of  the  greasy  surface  of  the  stone,  to  assist  the  hold. 

In  Fig.  164  I  have  represented  a  large 
quartz  pebble  found  by  Mr.  £.  Tindall,  in 
Easton  Field,  Bridlington,  which  has  the 
roughening  depression  on  both  faces  rather 
more  strongly  marked  than  usual,  espe- 
cially on  the  face  here  shown.  It  is  more 
battered  at  one  end  than  the  other,  and 
has  evidently  been  long  in  use.  It  shows 
some  traces  of  grinding  at  the  lower  end 
in  the  figure,  as  if  it  had  been  desirable 
for  it  to  have  a  sort  of  transverse  ridge  at 
the  end,  to  adapt  it  to  the  purpose  for 
which  it  was  used. 

The  Rev.  W.  Greenwell,  F.S.A.,  found 

in  a  barrow  at  Enthorpe,   Yorkshire,   a 

hammer-stone   of  this    kind,    but  nearly 

circular  in  form.     It  is  a  flat  qnartz  peb- 

Fij.  i«i.-itriaiin(rion.       |        y^^  obout  IJ  inches  in  diameter,  battered 

all  round,  and  broken  at  one  part,  and  having  the  centre  of  one  face 

artificially  roughened. 

To  the  same  class  bolongs  the  hammer-stone  xhown  in  Fig.  165,  also 
found  by  Mr.  E.  Tindnll  at  Huntow,  near  Bridhngton.  It  has  been 
made  from  a  (juiirtz  pcMilo,  of  the  original  surface  of  which  but  little 
remains,  and  has  a  well-marked  depression  about  i  inch  deep  in  the 
centre  of  each  face.     The  periphery  is  much  worn  away  by  nae. 

A  fine-grained  snndHtone  pehhle,  in 
form  hke  a  small  cheese,  about  3  inches 
in  diameter,  having  the  two  faces  smooth 
and  ]>erfectly  flat,  was  fonnd  at  Red 
Hill,*  near  Ileigato,  and  was  regarded 
as  a  muller  or  pounding- stone,  used 
possibly  for  husking  or  bruising  grain, 
or  even  for  chipping  flint,  its  surface 
bearing  the  mark  of  long- con  tinned  use 
as  a  pestle  or  hammer.)  "Precisely 
Fin.  iB.v-iindiir.Ki Ml.    1  similar    objects    have   been    fonnd    in 

Nnrthnmbcrland,  and  other  parts  of  England." 

Mr.  Greenwell  inlonns  me  that  about  twenty  such,  differing  in  si^e 
and  thickness,  wtre  fnuiiii  on  Corbridge  Fell,  together  with  several 
stone  balls.     He  thinks  tbey  may  ])ossibly  have  been  used  in  some  game. 


*  /Vw.  Sof   All' 


i.  p  71. 
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The  cirenlar  stone  from  Upton  Lovel  Barrow,*  engraved  by  Sir  R.  Colt 
Hoare,  appears  to  be  a  hammer,  or,  more  probably,  a  rubbing-stone,  but 
it  is  worn  to  a  ridge  all  round  the  periphery.  I  have  a  precisely  similar 
instrument  from  Ireland.  Several  such  discoidal  stones,  somewhat 
faceted  on  their  periphery,  were  found  by  the  Hon.  W.  0.  Stanley, 
M.P.,  in  his  examination  of  the  ancient  circular  habitations  in  Holyhead 
Island,  and  some  are  engraved  in  the  Archaological  Journal. \ 

An  almost  spherical  stone,  but  flattened  above  and  below,  where  the 
surface  is  slightly  polished,  was  found  in  Whittington  Wood,  Gloucester- 
shire, and  exhibited  to  the  Society  of  Antiquaries  in  I8664  It  is  of 
qnartzite,  about  8  inches  in  diameter.  Another,  of  the  same  size,  of 
depressed  spherical  form,  was  found  in  Denbighshire,  §  and  another  flat 
disc  of  quartz  in  Aberdeenshire.  ||  Pebbles  that  have  been  used  in  this 
way,  as  pounders  or  mullers,  belong  to  various  ages  and  different  degrees 
of  civilization.  I  have  one  such,  worn  into  an  almost  cubical  form,  which 
was  found  with  Roman  remains  at  Poitiers,  and  I  have  seen  several 
others  said  to  be  of  Roman  date.  A  pounding-stone  of  much  the  same 
form  as  Fig.  165,  found  on  the  summit  of  the  Mont  d'Or,  Lyonnais,1I  has 
been  engraved  by  M.  Ghantre,  with  others  of  the  same  character. 

I  have  a  flat  granite  pebble,  about  8^  inches  by  8  inches,  the  sides 
straight,  the  ends  round,  and  with  well-marked  circular  depressions  in 
each  face,  from  Cayuga  County,  New  York.  It  has  certainly  been  used  as 
a  hammer-stone.  Some  of  the  American  **  stone  discs,  which  are  occa- 
sionally pierced,  appear  to  have  been  more  probably  used  in  certain 
games. 

Cup-shaped  cavities  occasionally  occur  on  stones  which  have  not 
apparently  been  intended  for  use  as  hammers.  In  the  soil  of  one 
of  the  barrows  at  Rudstone,  near  Bridlington,  Mr.  Greenwell 
found  a  fragment  of  a  greenstone  pebble,  nearly  flat  on  one  face, 
in  which  a  concave  depression,  about  an  inch  over,  and  \  inch 
deep,  had  been  picked.  In  the  Antiquarian  Museum  at  Edinburgh 
is  a  subquadrate  flat  piece  of  grit,  1  inch  thick  and  about  3  J  inches 
long,  on  each  face  of  which  is  a  cup-shaped  depression  about 
1^  inches  in  diameter.  It  does  not  appear  to  have  been  used  as  a 
hammer.  Mr.  James  TVyatt,  F.G.S.,  possesses  a  piece  of  close- 
grained  grit,  in  shape  somewhat  like  a  thick  axe-head,  4J  inches 
long,  3  inches  wide,  and  3  inches  thick,  with  four  concave  depres- 
sions, one  on  each  face  and  side,  found  at  Eempston  Road,  near 
Bedford.  AVhat  purpose  these  hollows  served  it  is  difiicult  to 
guess.  Tlie  stones  in  which  they  occur  may,  however,  have  been 
used  as  a  kind  of  anvils  or  mortars  on  which  to  hammer  or  pound  ; 
or  the  cavities  may  have  served  to  steady  objects  of  bone,  stone,  or 

•  "South  Wilts,**  Tumuli,  pi.  vi.'  f  Vol.  xxvi.  p.  320,  fifpj.  14,  15. 

I  Proc.  Soc.  Aut.y  2nd  8.,  vol.  iii.  p.  396.  §  Arrh.  Journ.,  vol.  x.  pp.  64,  160. 

II  Proc.  Hoc.  Ant.  Scot.,  vol.  vi.  p.  208.       f  "  Etudes  Paleoethnol.,"  1867,  pi.  iv.  1. 
♦♦  Squicr  and  Davis,  "  Anc.  Men.  of  Mississ.  Valley,"  p.  222. 
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wood  in  the  process  of  manufacture.  I  have  seen  analogous 
cavities  produced,  on  a  larger  scale,  on  blocks  of  granite  which 
have  been  used  as  anvils,  on  which  to  break  road  materials.  The 
cup  and  ring  cuttings*  common  on  ancient  stone  monuments, 
especially  in  Scotland,  do  not  come  within  my  province.  Flat 
stones,  with  cup-shaped  markings  upon  them,  sometimes  as  many 
as  seven  on  a  stone,  were  found  in  considerable  abundance  in  some 
of  the  Yorkshire  barrows  examined  by  the  Rev.  "W.  Green- 
well,  F.S.A. 

The  stones  with  cup-shaped  t  depressions  in  them,  found  in  the 
caves  of  the  Reindeer  Period  of  the  South  of  France,  have  the 
hollows,  in  nearly  all  instances,  upon  one  of  their  faces  only,  and 
have  therefore  more  probably  served  as  mortars  than  as  hammers. 
The  pebbles  from  the  same  caves,  which  have  been  used  as 
knapping  or  chipping  stones,  are  usually  left  in  their  natural  con- 
dition on  the  faces,  though  worn  away  at  the  edges,  sometimes 
over  the  whole  periphery.  A  very  few  of  the  hollowed  stones  show 
signs  of  use  at  the  edges. 

Stones  with  cup-shaped  $  depressions,  like  those  from  the  French 
caves,  are  in  use  in  Siberia  for  crushing  nuts  and  the  seeds  of  the 
Cembra  Pine,  and  among  the  natives  of  Australia  §  for  pounding  a 
bulbous  root  called  bellilah,  and  the  roasted  bark  of  trees  and 
shrubs  for  food.  Some  Carib  examples  of  the  same  kind  are  in 
the  Ethnological  Museum  at  Copenhagen,  as  well  as  some  from 
Africa,  used  in  the  preparation  of  poison. 

Some  of  the  so-called  corn-crushers  II  and  mealing-stones  from 
the  Swiss  Lake-dwellings  have  shallow  depressions  on  the  faces, 
but  for  the  most  part  they  belong  to  the  class  to  be  subsequently 
described.  I  have  one  of  granite,  from  Nussdorf,  with  a  depression 
on  one  face  in  which  the  thumb  can  be  placed,  while  the  fore- 
finger lies  in  a  groove  like  that  of  a  pulley,  which  extends  about 
half  roimd  the  stone.  The  opposite  part  of  the  edge  is  much  worn 
by  hammering.  It  approximates  in  form  to  the  pulley-like  stones 
to  which  the  rather  absurd  name  of  sling-stones  has  been  given, 
but  the  use  of  which  is  at  present  a  mystery. 

A  hammer-stone,  curiously  similar  to  that  I  have  engraved  as 

•  See  Sir  J.  Y.  Simpson,  iVw.  Soe,  Ant.  Scot,,  vol.  vi.  A  pp. 

t  See  "  ReliquiaB  Aquit./'  p.  60. 

i  "Rel.  Aquit,"  p.  108. 

}  ^  Arch.  Assoc.  Joum.f  vol.  vii  p.  84.  See  Eyre's  **  Central  Australia/*  voL  ii. 
pi.  iv.  p.  14. 

II  Keller's  "Lake  Dwellings,"  p.  187.  Lindenschmit,  "Hoheni.  Samml./'  pi. 
xxvii  8. 
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Fig.  165,  IB  among  those  found  in  tlio  settlements  of  the  Lac  du 
Bourget,*  figured  by  M.  Rabut. 

A  hammer- stone,  if  so  it  muy  bo  called,  of  bronze  is  among  tho 
antiquities  from  Greenland  in  the  Ethnological  Museum  at  Copen- 
hagen. 

Occasionally  tho  depression  ia  reduced  to  a  minimum,  and  con- 
aista  of  merely  a  slight  notch  or  roughening  on  one  or  both  faces 
of  the  pebble  which  has  served  as  a  hammer  or  pounding  stone. 

The  irregular,  flat,  grceustone  pebble,  worn  away  at  both  ends,  shown 
in  Fig.  166  has  on  one  face  only  a  notch  apparently  intended  to  receive 


Fig.  IM.— Sciraridgf. 


the  thumb.  It  was  found  at  ScaniriJge,  Yorkshire,  and  is  in  the  collec- 
tion of  the  Bev.  W,  Greenwell,  F.S.A.  It  will  be  observed  that  it  is 
worn  into  a  curved  ridge  at  one  end.  In  tbe  same  collection  is  an  oval 
quartzite  pebble,  4^  inches  by  H  inches,  battered  at  both  ends,  and  with 
a  sli(;ht  diagonal  ridge  at  that  most  worn  away.  This  was  found  in 
a  barrow  at  Weaverthorpe,  with  an  unbnmt  body.  I  have  a  flat  green- 
stone pebble  from  Scamridge,  Yorkshire,  worn  away  at  one  end  to  a 
curved  ridge  somewhat  oblique  to  the  faces  of  the  pebble,  one  of  which 
is  slightly  polished  as  if  by  constant  rubbing.  Mr.  Greenwell  has 
a  granite  pebble,  R}  inches  by  2|  inches,  from  the  same  place,  bat- 
tered at  one  end,  and  the  other  much  worn  away  by  use,  which  also  has 
one  face  flat  and  slightly  polished.  In  the  camp  at  Little  Solsbury  Hill.t 
near  Bath,  I  found  two  implements  of  rudely  quadrangular  prismotic 
form,  each  having  one  end  worn  away  to  a  ridge.     Another  quartzite 
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pebble,  rubbed  to  an  obtose  edge  at  one  end,  was  found  by  Colonel  A. 
Lane  Fox,  F.S.A.,"*"  within  an  ancient  earthwork  at  Dorchester,  Oxford- 
shire. 

Among  the  specimens  just  described  there  are  three  peculiarities 
which,  though  not  occurring  together  on  all,  are  worthy  of  notice — 
the  notch  on  the  face,  the  ridge  at  the  end,  and  the  polished  face. 

There  can  be  no  doubt  of  the  notch  on  the  face  being,  like  the 
cup-shaped  depressions,  merely  intended  as  on  aid  in  holding  tho 
stone.  On  the  honmier-stones  discovered  by  Mr.  J.  "W.  Flower, 
F.G.S.,  in  a  post-Homan  kjokken-modding  in  the  island  of  Herm,t 
there  were  usually  one  or  two  rough  notches  or  indentations  on 
each  face,  exactly  adapted  to  receive  the  ends  of  the  thimib  and 
some  of  the  fingers ;  and,  curiously  enough,  I  have  a  pebble  notched 
in  precisely  the  same  manner  from  Delaware  Water  Ghip,  Pennsyl- 
vania, and  no  doubt  intended  for  a  hand-hammer  or  pounder. 

In  the  same  kjokken-modding  at  Herm  were  several  +  celt-like 
implements  of  porphyry  and  greenstone  which,  instead  of  an  edge, 
had  the  end  blimt,  but  with  a  ridge  obliquely  across  it,  as  on  these 
pebbles.  Somewhat  similar  pounding-stones  have  been  foimd  by 
the  Hon.  W.  O.  Stanley,  F.S.A.,  at  Pen-y-Bonc,§  Holyhead, 
in  some  instances  provided  with  a  depression  fitting  the  thumb  or 
finger,  and  several  having  the  ridge  at  the  end. 

The  same  sort  of  ridge  occurs  on  pounding-stones  from  Denmark, 
Portugal,  II  Spain,1I  Ireland,  and  elsewhere,  and  occasionally  extends 
all  round  the  stone  when  it  happens  to  be  disc-shaped,  like  those 
already  mentioned  from  Upton  Level  and  elsewhere.  It  would 
appear  that  the  face  of  the  hammer  was  ground  away,  either  by  a 
rocking  motion  on  a  flat  stone,  or  by  the  blows  given  with  it  being 
administered  alternately  from  the  right  and  from  the  left,  so  as  to 
keep  any  matter  that  was  being  pounded  with  it  from  being  driven 
out  of  position. 

I  have,  lastly,  to  notice  the  more  or  less  polished  condition  of 
one  of  the  faces  of  these  stones,  which  may  be  due  to  their  being 
used  for  grinding  the  material  already  pounded  by  their  edges  to 
a  finer  pHjwder  on  the  slab  which  served  instead  of  a  mortar.  One 
of  the  flat  pebbles  found  in  the  Cave  of  La  Madeluine,  Dordogne, 

•  Journ.  Ethnol.  «Sor.,  vol.  ii.  p.  413.  t  Joum.  Anth.  Sor.^  1869,  p.  cxvii. 

I  Tho  bumiiihinfj^  Btoiies  in  uhc  amon^  pcwU'n>r8  are,  when  dismounted  from 
tht'ir  Hotting,  curiously  like  these  bIiUit-eDdi>d  oelt-liko  instruments.  They  have  no 
ridge,  however,  at  tho  truncated  end.  8omo  of  tho  stono  burnishers  used  by  book- 
binders are  also  in  form  like  celts,  but  have  a  flatt^-ned  edge. 

6  Arch.  Journ.,  vol.  xxvii.  p.  161.  ||    Trans.  Etkn,  iJof.,  N.  S.,  vol.  vii.  p.  48. 

%  De  Gongora,  '*  Ant  Pr^h.  do  Andalusia,**  p.  108. 
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appears  to  hare  been  used  as  a  sort  of  rauUer  for  grinding  the 
haematite  used  as  paint. 

Sometimes  these  hammer-stones  are  mere  pebbles  without  any  previous 
preparation,  and  indeed  it  is  but  nataral  that  such  sliould  have  been  the 
case.  The  Rev.  W.  Greenwell,  F.S.A.,  has  found  pebbles  of  quartz  and 
f^enstone,  worn  and  battered  at  the  ends,  accompanying  interments  on 
the  Yorkshire  Wolds,  and  such  are  also  occasionally  found  on  the  sur- 
face, thoQgh  they  are  of  conrse  liable  to  escupo  observation.  A  qnartzito 
pebble  that  has  served  as  a  hammer-atone,  and  is  lunch  worn  and  fractured 
by  nse,wasfoundat  Ty  Mawr,  andia  figured  in  the  ArchiailoyicalJountal,'' 
as  are  also  several  from  hut- circles  in  Holyhead  and  Anglesea.f  A  large 
sarsen-stone  pebble,  weighing  4]  lbs.,  and  which  had  obviously  been  used 
as  a  hammer,  was  found  in  the  long  barrow  at  West  Kenuet,^  Wiltshire. 
A  large  conical  sort  of  mnller  of  a  arse  n- stone,  §  weighing  Vi\  lbs.,  was 
found  with  twenty-two  akelotona,  various  animal  remains,  and  pottery, 
in  a  lai^e  cist,  in  a  burrow  near  Avcbury. 

On  the  Downs  of  Sussei:,  in  the  pits  of  Ctssbury,  in  Yorkshire,  Suffolk, 
Dorsetshire,  and  other  counties,  hommcr-stoues  of  flint,  apparently  used 
for  chipping  other  flints,  have  been  found,  but,  from  their  rudoaess,  it 
seema  hardly  worth  while  to  engrave  any  specimens.  At  Grime's  Graves 
the  hammer-stones  consisted  principally  of  quartzite  pebbles,  though  some 
were  of  flint.  In  many  instances  the  hammers  made  of  flint  seem 
to  bo  cores  from  which  flakes  have  been  struck,  but  which,  proving  to  be 
of  refractory  stone,  have  been  found  more  serviceable  as  hammers. 
Some  of  the  cores  found  at  Kpiennes,  near  Mods,  have  been  thus  used,  as 
well  as  fragments  of  celts,  and  some  of  the  hammer-stones  from  the  French 
caves  consist  also  of  snch  cores.  Stone  mailers  are  in  common  use  in 
most  countries  at  the  prescut  day  for  grinding  paint  and  similar  puq)08es. 
They  occur,  with  other  articles  made  from  stone,  at  the  Capo  of  Good 
Hope.  11 

The  gcDoral  character  of  the  chipped  flint  hammer-stones  will  be 
gathered  from  Figs.  1C7  and  1C8,  both  from  the  Yorkshii'o  Wolds.    Neither 


I.— Yurkiliin  Wtililn.  ] 


of  Ibem  shows  any  trace  of  tbo  original  surface  or  crust  of  the  flint  from 
which  it  has  been  fashioned.  The  larger  one  has  been  chipped  with  nume- 
rous facets  somewhat  into  the  shape  of  a  broad  bivalve  shell,  and  is 
much  battered  round  the  margin.  Fig.  1G8  is  much  smaller  than  usual, 
and  is  more  disc- like  in  character. 


•  Vol.  ixW.  p.  261. 

t  Arch.,  vol.  xxxviii.  p.  410. 

II   Trmu.  Prtk.  Cenf.,  186S,  p.  TO. 
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More  commonly,perhaps,the  form  in approsimalely  spherical.  Fig.  169 
is,  however,  a  more  pymmetrical  specimeD  than  usual.  It  was  found  by 
Ur.  E.  Tindall  at  GriudaJe,  near  Bntlltngton,  and  ita  surfaee  is  battered 
all  over  by  continual  ponndlng.  I 
have  othere  of  similar  character  from 
Icklingham,  Suffolk ;  Jordan  Hill, 
Weymouth ;  and  elsewhere.  Two 
from  Old  Geir,  Anglesea,  are  engraved 
in  the  Archaoloyieal  Journal.* 

One  of  chert,  8  inches  in  diameter, 
was  found  in  the  Isle  of  Portland,! 
and  several  have  been  found  in  Doreet- 

^^^^_^_^__ ahirej  which  were  supposed  to  have 

¥\f.  iN.—findiiiwiun.       I  been  used  in  fashioning  fiint  implc' 

ments;  and  balls  of  chert,  2^  inches  and  2}  inches  in  diameter,  fonnd 
at  West  Coker,  Somersetshire,  §  and  another  from  Comb-Fyne,  Devon- 
shire, ||  have  been  thought  to  have  been  "  intended  for  the  sling,  or  else 
to  be  tied  np  in  a  leather  thong  attached  to  a  staff,  and  employed  as  a 
sort  of  mace." 

A  globular  nodule  of  flint,  1  lb.  in  weight,  and  chipped  all  over, 
foond  with  numerous  flint  flakes  in  the  long- chambered  barrow  at  West 
Kennet,11  appeared  to  Dr.  Thumam  to  have  been  used  in  their  produc- 
tion. Several  others  found  together  in  the  parish  of  Benlochy,*"^  near 
Blairgowrie,  were  regarded  as  sling-stones.  A  lump  of  red  flint  found  in 
a  barrow  near  Pickering, ft  in  company  with  a  flint  spear-head  and  two 
arrow-heads  at  the  right  hand  of  a  skeleton,  was  considered  by  Mr.  Bate- 
man  to  have  been  used  as  a  hammer  for  chipping  other  flints.  A  more 
highly  decorated  class  of  stone  balls  will  be  described  at  a  subsequent 
page. 

Judging  from  the  buttered  surface  of  the  sphoricul  stones  now 
under  conBiderutioQ,  there  cun  be  no  doubt  of  their  huviDg  been 
in  use  as  hammerB  or  pounders ;  but  they  were  probably  not  in  all 
coses  used  merely  for  fashioning  other  implements  of  flint,  but  ulso 
for  triturating  grain,  roots,  and  other  substances  for  food,  in  the 
same  manner  us  round  pebbles  are  still  used  by  the  native  Aus- 
tralians.^+  One  such  root,  abundant  in  this  country',  is  a  principal 
article  of  food  among  the  Ahts^§  of  North  America.  Among 
them  "  the  roota  of  the  common  fern  or  bracken  are  much  used 
as  a  regular  meal.  They  are  simply  washed  and  boiled,  or  beaten 
with  a  stone  till  they  become  soft,  and  are  then  roa8t«d."  The 
com-cmshers  and  mealing- stones  found  in  the  Swiss  Lake-dwell- 
ings have  evidently  been  intended  for  the  purposes  which  their 

•  Vol.  Iivii.  pi.  li.  2.  3.  t  -^f*.  Jvnrn.,  Tol.  xiv.  p   47. 

I  Proe,  Kor.  .IhI.,  Jod  S..  rol.  u.  p.  265,  t  -''"'■''■  .l»™f-  Jo«rH.,  lo],  xviii.  p.  393. 

q  Ibid.,  Tol.  xxiii.  p.  3S1.  H  Arrh..  vol.  i^iiviii.  p.  «I6. 

••  ArtA.  ,-(Ho-^.  yeBri..,vot.  iiiii.p.39l,      tt  "Ten  Ytura'  UiKginKB,"  p.  iSS. 

:l    rrfl«.  AM».  .V«-..  X.  S.,  vol.  lii.  p.  27H. 

it  Sproat'i  "  &'cnM  and  f'ludie*  ol  Svitgi:  Life,"  p.  So. 


iiamefl  denote ;  and  at  tlie  present  day,  among  many  savage  tribes, 
the  only  form  of  mill  that  is  known  is  that  of  a  flat  or  slightly 
concave  bed-stone,  with  a  stone  roUing-pin  or  muUer.  Among  the 
Kaffirs*  and  in  West  Africa  the  mill  is  of  this  chamcter,  tho  bod- 
Btone  being  large  and  heavy,  slightly  hollowed  on  its  upper  sur- 
fiico ;  the  muller,  a  largo  oval  pebble,  which  is  used  with  a.  peculiar 
rocking  and  grinding  motion.  The  com  (maize  or  millet)  is  often 
boUcd  before  grinding.  In  Abyssinia  t  the  bed-stone  of  gneiss  or 
granite  is  about  2  feot  in  length  and  14  inches  in  width.  Tlie  face 
of  this  is  roughened  by  beating  it  with  a  sharp-pointetl  piece  of 
harder  stone,  such  as  quartz  or  hornblende,  and  the  grain  is  reduced 
to  flour  by  repeated  grinding  or  rubbing  with  a  stono  rolling-pin. 
Such  mealing- stones  arc  also  in  use  in  South  America.^  They 
havo  been  occasionally  found  in  Britain,  and  the  annexed  figure, 


kindly  lent  mc  by  the  Hon.  W.  O.  Stunh^y,  F.S.A.,  shows  a  pair 
found  in  a  hut-circle  at  Ty  Mawr,^  in  the  island  of  Holyhead. 
Others  have  been  found  in  AnglcsoaJI  Similar  specimens  have  been 
obtained  in  Cambridgeshire  and  Cornwall,  and  Mr.  Tindall  has  u 
pair  found  near  Bridlington.  A  pair  of  stones  from  the  Fensli  is 
in  tho  Jluscumofthe  Cambridge  Antiquarian  Society.  Some  large 
blocks  of  flint,  having  a  flat  face  bruised  all  over  by  hammering, 

'  \Voo.l,  "  N..t.  Ilirt.  oE  Slim,"  vol.  i.  p.  152. 

I-  Itaki-r,  "XiloTribut»rieKO(Ab)'ii»inia,"p,  78.    t>cc  aUo  ■'Tho Albert  Kyani*," 
vol.  i.  p.  G5.    Klcmm'*  "  CulL-Wiw.,"  p.  8B. 

I  Ruv.  Pr.  Hume,  "Illiwt.otBrit.AntB.  from  OlyccU  found  in  S.Amcr.,"  p.  69. 
[  Seo  .Itfi.  JiHra.,  vul.  xxjv.  ji.  24-1,  vhcrc  much  infurmntion  is  jjiven  concerning 

II  Arrh.  'j«mu.,  v,.l.xivii.  ji.  100,  &c.     .Ii;h.  Oimb.,  2nd  B..  Tol.  ui.  p,  310 :  3(d 
S..  «.  370;  vii.  *0;  viii.  157. 

q  Anh.  Cnmi.,  Zti  S.,  vol.  vii.  p.  2i5. 
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have  also   been   found   in   the  Fens,   and  may  have  served  as 
mealing-stones. 

The  same  form  of  mill  is  found  also  in  Ireland,*  and  not  impro- 
bably remained  in  occasional  use  until  a  comparatively  late  period. 
Fynes  Morysont  mentions  having  seen  in  Cork  "young  maides, 
stark  naked,  grinding  come  with  certaine  stones,  to  make  cakes 
thereof;"  and  the  form  of  the  expression  seems  to  point  to  some- 
thing different  from  a  hand-mill  or  quern,  which  at  that  time  was 
in  common  use  in  England.  The  name  of  saddle-quern  has  been 
given  to  this  form  of  grinding  apparatus.  In  the  Blackmore 
Museum  is  one  from  the  pit-dwellings  at  Highfield,^  near  Salis- 
bury, which  are  not  improbably  of  post-Roman  date. 

They  are  also  known  in  Scotland.  One  of  granite,  found  near 
Wick,§  is  in  the  Edinburgh  Antiquarian  Museum ;  as  is  also 
another  20  inches  by  12  inches,  with  a  rubber  12  inches  by 
8  inches,  found  in  a  cave  near  CuUen,  Banffshire.il 

Saddle-querns  of  the  same  character  occur  also  in  France.H  1 
have  a  small  example  from  Ch&teaudun. 

Some  were  likewise  found  in  the  Genista  Cave  at  Gibraltar.** 

A  German  saddle-quern,  from  the  ancient  cemetery  at  Monsheim, 

has  been  engraved  by  Lindenschmit.tt     Others  are  mentioned  by 

Klemm.tt 

It  will  have  been  observed,  in  the  instances  I  have  cited,  that 

the  movable  muller  or  grinding-stone  is  not  spherical,  but  elon- 
gated ;  but  what  is  possibly  the  more  ancient  form  approached 
more  closely  to  a  pestle  and  mortur  in  character,  and  consisted  of 
a  bed-stone  with  a  slight  conca^-ity  in  it,  and  a  more  or  less 
spherical  stone  for  a  jx)under. 

A  grinding-stone  of  granite,  with  a  cavity  apparently  for  braising  grain 
by  a  globular  stone,  was  found  in  Comwiill,§§  and  undressed  slabs  with 
concavities  of  the  size  and  shape  of  an  ordinary  soup-plate  are  frequently 
found  in  the  Hebrides.  |  |  Others  have  been  found,  in  company  with  stone 
balls,  in  the  ancient  habitations  in  Anglesca. 

Fig.  171  shows  a  trough  of  stone,  found  atXyMawr,*  •  Holyhead,  by  the 
Hon.  W.  0.  Stanley,  who  has  kindly  lent  me  the  woodcut.     The  cylin- 

•  Wildi'8  •♦  Cut.  Mus.  R.  I.  .v.,'  p.  104.       f  ItiMrrarv,  1617,  part  iii.  p,  161. 

♦  •*  Flint  Chi]*;'  p.  62.  }  IVvc.  sJic,  Ant,  S^,,  vol.  ii.  p.  377. 
I   r.  S.  A.  N.,  vol.  vii.  p.  9. 

^  Garrijrou  et  Filhol,  **  .\ge  do  la  Pierre  polie,"  &c.,  p.  27.     Anh,  C«mb.,  4th  !:>., 
vol.  i.  p.  2^2. 

•♦   Tra»»,  Pi'fh,  ('«'«*;.,  lv**r»S.  p.  1»>.). 

ft  »•  Alt.  u.  h.  v.;-  vol.  ii.  Heft  viii.  Tuf.  i.l6.  t*  «*Cult.-Wiss.,"  p.  SS. 

i}  Arrk.  Camh.,  3nl  8.,  vol.  iii.  p.  3o6.         i,|  iW\  Soe,  Ant.  Seot.^  vol.  iv.  p.  117. 
\^  Atrk.  j0t*rH.^  vol.  xxvii.  p.  160,  pi.  ii.  I. 
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dricol  grind ing-stono  or  muller  was  found  within  it,  and  is  formed  with 
a  centtsl  cavity  on  each  ftico,  to  give  the  hand  a  better  hold  in  grinding, 
A  similar  npplianco  was  found  at  Fen-y-Bonc,'^'  in  the  Bame  island. 

Hand-millB  of  granito  formed  in  much  the  snme  manner  have  been  in 
nsQ  until  lately  in  Brnndenburg.  The  lower  atones  are  described  as  from 
2  feet  to  4  feet  long,  and  nearly  as  wide,  with  channels,  after  long  use, 
BB  much  as  6  inchea  deep;  the  muller  is  either  spherical  or  oval,  and 
of  such  a  size  that  it  can  bo  held  in  the  hand.f 

A  large  sandstono,  with  a  small  bowl-shaped  concavity  woriied  in  it, 
was  found  near  burnt  bones  in  a  barrow  at  Elkstone,|  Htaffordshire ;  and 
two  others  in  barrows  near  Sbeen.§  Another,  with  a  cop-shaped  con- 
cavity, 2i  inches  in  diameter,  occurred  in  a  harrow  near  Pickering ;  ||  and 
in  other  barrows  were  found  sandstone  balls  roughly  chipped  all  over, 
from  4  inches  to  1  inch  in  diameter,  in  one  instance  associated  with  a 
bronze  dagger.     A  ball  of  saudstono,  2^  inches  in  diameter,  was  found 


KiBi;i--TyMi.it 


with  flint  instruments  accompanying  a  contracted  skeleton  in  a  barrow 
near  Uiddlcton.*:  A  round  stone  like  a  cannon  ball  was  also  found  in 
a  barrow  near  Cromer, '-'''  and  three  balls  of  stone,  from  2^  inches  to 
1}  inches  in  diameter,  were  found  in  a  camp  at  Weetwood,f  f  Northum- 
berland. 

There  arc  two  otbcr  forms  of  grinding  apparatus  still  in  use — the 
pcstlo  and  mortar,  and  the  rotatorj-  mill — both  of  which  date  buck  to 
un  early  period,  and  concerning  whiuh  it  will  be  well  to  say  a  few 
words  in  this  place.  The  ordinary  form  of  pcstlo — a  frustum  of  a 
very  elongated  cone  with  the  ends  rounded — is  so  well  known  that 
it  appears  needlcB.^  to  engrave  a  specimen  on  the  same  scale  as  tho 

•  ^rcA.  Jbiii-ii.,  Tol.  xiiv.  p.  217.       t  Kirthner,  "Thoi'*  Donncrkcil,"  18a3,  p.  87. 
:  "Ten  Ye»m-  DiRBinp-.''  i-.  172.      g  IM.I.,  p.  177. 
II  Ibid.,  pp.  213,  221,  220.  1i  "  VirtiBBS  -\Jit.  Lltrb.,"  p.  89. 

••  •iff*.  JuiiH.,  vo!.  vu.  p.  190.      ft  -It*.  JeurH.,  vol.  ixiv,  p.  81. 
«3 
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other  objects.     In  Fig.  172  ia  nhown  one  of  a  more  clob-shuped 
form,  1 1  inches  long,  found  in  Holyhead  IsLmd.* 

ThiH  cut  originitlly  appeared  in  iUastration  of  an  lote- 
restiitg  pujicr  by  Mr.  Allwrt  Way,  F.y.A.,  on  eomo  relics 

ifonnd  in  and  near  ancient  eircolar 
dwcUiiiRB  explored  by  the  Hon.  W. 
O.  Stanley,  F.8.A.,  in  Holyhead  Is- 
land, in  which  paper  Bomo  of  the 
'  otiicr  diHcovcries  abont  to  be  men- 
tioned are  also  citcil.  A  pcfitlo  like 
a  small  club,  9l  inches  lonj;,  woh 
found  in  a  gravel-pit  near  Audlcy 
End,  t  u'ith  a  Itoman  cinerary  nni. 
Another,  of  grey  granite,  more  cylin- 
drical in  form,  and  flatter  at  onu 
end,  llj  iaches  long  and  2  inches 
in  diameter,  was  fonnd  at  Pnl bo- 
rough,^ Knssez,  and  is  engraved  in 
Fig.  17S.  A  limestone  pestla  of  the  f*  •"-""■> '*'^'- 
same  character,  12  inches  long  and  '2^  inches  in 
diameter,  fonnd  at  Cliff  Hill,  is  in  the  Museum  at 
Leicester.  Another  of  greenstone,  probably  a  na- 
turally formed  pebble,  lOi  inches  long  and  "ii  Inches 
in  diameter,  rounded  at  both  cuds,  was  found  with 
throe  porphyry  celts  in  a  cairn  at  Daviot.J  near 
Inverness.  It  is  now  hi  the  Antiquarian  Muncnm  at 
Edinburgh.  Another  of  groonstonc,  l{i  inches  long, 
was  found  near  CarliHlojIJ  and  Mr.  J.  W.  Flower, 
F.G.H.,  has  one  of  the  same  material  10  inches  lon^;, 
tapering  from  2  inches  in  diameter  to  1^  inches, 
found  in  Uilgay  Fen,  Norfolk.  A  similar  pestle-liku 
Htone,  Vi  iuches  long,  fouud  in  Styria,  ia  engraved  by 
ProfoHBor  Unger.*  Another  of  the  same  length  wa.i 
among  the  objects  found  in  the  Cqr«  da  Moara,"" 
Portugal.  Many  pestles,  more  or  less  well  finished 
vtg.  iT».-Pon™.u«i..  j„  f„rm.  have  been  discovered  by  tho  late  Dr.  Hunt, 
Dr.  Mitchell,  Mr.  Potrie,  Mr.  Long,  and  others  in  tho  Orkney  and  iihet- 
Und  Isles,  and  in  different  parts  of  Scotland. 

TliuHC  who  wish  to  niukc  themselves  thoroughly  acquainted 
with  tho  diSurcnt  circumstances  of  these  discoveries,  and  with 
tho     various    forms    of   rough    imijlcraenfs    brought    to    light, 

•  ArrA.  J.<ur».,  vol.  xsiv.  |.,  2,32. 

t  Arrh.  Jom;,..  vol.  liv.  ]..  357  ;  xvii,  I71J. 

-...  Artk.  an.,  vol.  is.  |,.  117.      vhUh.  .„/.  Aerh.  hi-l.,  p.  C3.     ITlU  cot  h«fi 

.„,n,.  i.„.  _.  1...  .!._  ^....  ^  Archn-olopii-:.!  Swiity. 

"i.  \<.  170,  whore  Ihc  ni«l«mvraent*  hardly  agrci' 


«en  kiniily  Ittil  mo  by  the  Su 
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will  havo  to  consult  the  originul  momoirs*  which  have 
been  written  concerning  them.  Both  in  cista  or  gravee, 
and  in  the  remains  of  ancient  circular  habitations,  have 
numerous  hummcr-etoncs  and  pestles  been  found,  associated 
with  various  other  articles  manufactured  from  stone  and 
bone.  Some  of  these  are  extremely  rude,  and  appear  hardly 
deserving  of  the  names  of  spcar-heads,  knives,  chisels,  battle- 
axes,  &c.,  which  have  been  bestowed  upon  them.  There 
can,  however,  be  no  doubt  of  their  being  of  human  manufac- 
ture, whatever  purpose  they  may  havo  served.  A  few  well- 
formed  and  polished  stone  celts  were  found  in  company  with  the 
objects  of  this  class  in  the  "  Underground  Houso  of  Skaill," 
Orkney,  which,  however,  was  not,  strictly  speaking,  subterranean. 
In  the  building,  and  in  the  midden  around  it,  were  a  very  large 
number  of  oval  sandstone  pounding- stones  and  of  large  sandstone 
flakes,  probably  a  rude  sort  of  knives,  a  pebble  with  a  groove 
round  it  like  u  ship's  block,  and  u  few  celts.  In  Shetland  these 
rude  atone  implements  have  been  found  with  human  skeletons 
interred  in  cists,  sometimes  with  polished  woaponB.t  A  very 
curious  implement,  somewhat  T-shaped,  with  pointed  extremities, 
and  grooves  reund  the  transvcrac  part,  was  found  in  the  brook 
of  QuojTicss,*  Sunday,  Orkney,  and  has  been  engraved. 

Many  of  the  pestle-like  atones  arc  merely  chipped  into  a 
somewhat  cylindrical  fonn,  but  others  have  been  picked  or  ground 
all  over,  so  as  to  give  thorn  a  circular  or  oval  section.  The  ends 
in  many  instances  are  more  or  less  splintered,  as  if  by  hammering 
w)me  linnl  substance  rather  than  by  pounding,  and  the  exact 
purpose  to  which  tlicy  were  apjdicd  it  is  extremely  difficult  to 
divine. 

Four  of  them  are  shown,  on  a  small  scale,  in  Figs.  174  to  177. 


•  Rrm  laing'B  "Prehistorio  RemainHof  CsilhnoM,"  1866.  Prer.  .Sac.  Aul.  Srol., 
vol,  vii.  piuitn;  viii.  64,  pi.  vi.  Mcm.  Anihfop.  Soe.  Loud.,  vol.  ji.  ji.  294;  iii. 
!!(!.  I  itm  iadubt«d  to  the  Suciely  of  .^.ntiiiiuirioa  uf  Bcolkod  for  the  loan  of  flgii. 
171  to  179. 

t  Prot.  Sot.  A»l.  Snl.,  vol.  vii.  p.  136, 

J  P.  fi.  A.  a.,  vol.  vii.  pp.  368,  4W. 
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Some  are  more  club-like*  in  oliaracter,  as  in  Fig.  178,  and  arc 
even  occasionally  wrought  to  a  liaiidlc  ut  ono  ond,  as  was  the  case 


{Fig.  179),  BO  aa  to  give  f  hom  much  of  the  appearance  of  the  short 
batting-Btaff  u-iod  in  the  primitive  mode  of  washing  linen,  &c.. 


such  as  still  .    , 

tinent.      Is  it  possible  thiit  thr 
•  P.  S.  ,^.  .v.,  vol.  vii,  p.  12). 
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t  Ibid.,  vol.  rii.  p.  127, 
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similar  purpose  ?  In  the  northern  counties  *  a  large  smooth-faced 
stone,  set  in  a  sloping  position  by  the  side  of  a  stream,  on  which 
washerwomen  beat  their  linen,  is  stiU  called  a  battling-stone,t  and 
the  club  is  called  a  batter,  batlet,  battledore,  or  battling-staff. 

A  stone  club  from  St.  Isabel,^  Bahia,  Brazil,  is  described  as 
13|-  inches  long,  2|  inches  wide,  and  1;^  inches  thick.  It  may, 
however,  be  a  celt,  like  the  supposed  clubs  from  Lancashire  §  and 
Cumberland. 

There  can  be  no  doubt  of  several  of  the  pestles,  though 
probably  not  all,  belonging  to  the  same  period  as  stone  implements 
of  other  forms.  The  mortars  in  which  they  were  used  were  pro- 
bably merely  depressions  in  blocks  of  stone,  or  even  of  wood. 
Some  rude  mortars  have,  as  already  mentioned,  been  found  in 
Holyhead  Island  and  Anglesea,  but  it  is  uncertain  to  what  age 
they  belong.  A  portion  of  a  mortar  of  granite,  with  a  channelled 
lip,  found  with  fragments  of  urns  and  calcined  bones  in  a  grave  at 
Kerris  Vaen,  Cornwall,  is  engraved  in  the  Archceologia  Cam- 
brenm.W 

Very  similar  stone  pestles  to  those  from  Orkney  were  in  use 
among  the  North  American  Indians  If  for  pounding  maize,  and 
some  are  engraved  by  Squier  and  Davis.** 

They  also  employed  ft  a  small  form  of  mortar  for  pounding 
quartz,  felspar,  or  shell,  with  which  to  temper  the  clay  for  pottery. 
Stone  mortars  and  pestles  were  in  use  among  the  Toltecs  and 
Aztecs  in  making  tortillas,  and  are  foimd  in  South  Carolina,:!:^ 
and  elsewhere  in  the  United  States.  Among  the  ancient  Penna- 
cooksiS^  of  the  Merrimac  Valley,  the  heavy  stone  pestle  was  sus- 
pended from  the  elastic  bough  of  a  tree,  which  relieved  the  operator 
in  her  work ;  and  among  the  Tahitians  ||||  the  pestle  of  stone,  used 
for  pounding  the  bread-fruit  on  a  wooden  block,  is  provided  with 
a  crutch-like  handle. 

Some  large  circular  discs  of  stone,  apparently  used  for  grinding, 
and  others  with  deep  cup-shaped  depressions  in  them,  foimd  on 
Dartmoor,  and  probably  connected  with  some  ancient  metallurgical 

•  See  Whitaker'B  "  Hist,  of  Craven,"  2nd  ed.,  p.  4C8. 

t    Wright's  *•  Prov.  Diet.,"  9.v,    Cotgiave  translates  the  word  Baton  a  laundress's 
bat  ting- staff. 

t  Arch.  Auoc.  Joum.f  vol.  xxiv.  p.  65.     §  Op.  eit.,  vol.  xv.  p.  232. 

I  3r(l  S.,  vol.  iii.  p.  358.  f  Schoolcnift,  "  Ind.  Tribes,"  vol.  i.  p.  80. 

•♦'♦Anc.Mon.ofMi8«.Val.,"p.220.      ff  Schoolcraft,  "  Ind.  Tribes.," vol.  i.  p. 90. 

il  Op.  eit.,  vol.  ii.  p.  89.  j  j  Op.  cit.^  vol.  iv.  p.  175. 

^  nil  Cuming  in  Arch.  Assoc.  Journ.,  vol.  vii.  p.  83,  whei*o  some  interesting  informa- 
tion relating  to  mortars  will  be  found. 
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operations  on  the  spot,  have  been  engraved  and  described  in  the 
Transactions  of  the  Devonshire  Association.* 

The  hand-mill  formed  with  an  upper  rotatory  stone  is  a  mere 
modification  of  the  pestle  and  mortar,  and  dates  back  to  a  very- 
early  period,  though  it  has  continued  in  use  in  some  parts  of  the 
British  Isles  even  imto  our  own  day.  The  name  quern,  by  which 
such  mills  are  usually  known,  occurs  in  closely  similar  forms  in 
all  the  Teutonic  dialects.  In  Anglo-Saxon  it  appears  imder  the 
form  Cweom  or  Cwym,  and  in  modem  Danish  as  Qva)m.  An 
excellent  example  of  this  instrument,  which  had  been,  up  to  1850, 
in  use  in  the  cabin  of  a  Kilkenny  peasant,  was  presented  by  the 
Rev.  J.  Graves  to  the  Archaeological  Institute,  and  is  described 
and  engraved  in  their  Journal,  t  The  upper  stone  is  of  granite,  the 
lower  of  millstone  grit.  The  lower  stone  is  recessed  to  receive  the 
upper,  and  has  a  central  depression,  in  which  a  small  block  of  oak 
is  fixed,  from  which  projects  a  small  pin — also  of  oak — ^to  carrj' 
the  upper  stone.  This  is  about  2  feet  in  diameter,  and  is  perforated 
at  its  centre  with  a  hopper-like  hole,  across  the  bottom  of  which  a 
small  bar  of  oak  is  secured,  having  a  recess  in  it  to  receive  the  pin, 
but  only  of  such  a  depth  as  to  keep  the  upper  stone  at  a  slight 
distance  from  the  lower.  Through  the  upper  stone,  and  near  its 
verge,  a  vertical  hole  is  drilled  to  receive  a  peg,  which  forms  the 
handle  for  turning  it.  When  in  use  it  is  worked,  as  in  ancient 
times  among  the  Jews,  by  two  women  seated  opposite  each  other, 
who  alternately  seize  and  propel  the  handle,  so  as  to  drive  the  stone 
at  considerable  speed.  The  com,  highly  dried,  is  fed  by  handfids 
into  the  hopper  in  the  runner  or  upper  stone,  and  the  meal  passes 
out  by  a  notch  in  the  rim  of  the  nether  stone.  Pennant,*  in  his 
"  Tour  in  Scotland,"  describes  querns  as  still  in  use  in  the  Hebrides 
in  1772.  They  were  said  to  cost  about  fourteen  sliillings,  and  to 
grind  a  bushel  of  com  in  four  hours,  'sWth  two  pairs  of  hands.  He 
gives  a  representation  of  a  quern  at  work,  with  a  long  stick, 
hanging  from  the  branch  of  a  tree,  inserted  in  the  hole  in  the 
runner,  so  as  to  form  the  handle.  A  somewhat  similar  method 
of  dri^-ing  the  hand-mill  indoors,  taken  from  a  German  IIS.  of  the 
fourteenth  centurj%  has  been  reproduced  from  a  work  by  Drs.  von 
Hefner  and  "Wolf  in  the  Archaeological  Journal.^ 

A  sketch  of  a  hand-mill  in  uso  at  the  present  day  at  Abbeville 
Is  given  in  C.  Eoach  Smith's  "  Collectanea  Antiqua.'*  II 

•  Vol.  iv.  p.  130.  t  yinh.  Journ.,  vol.  vii.  393.  X  Vol.  ii.  p.  323. 

v^  "  Dio  Burji:  Tanncnborfl:."  &c.,  Arch.  Journ.,  toI.  >'ii.  p.  404.    H  Vol.  iii.  p.  130. 
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Even  in  the  neighbourhood  of  water-mills,  when  the  charge  for 
grinding  was  at  all  high,  wo  find  these  hand-mills  in  use  in 
raediaDval  times.  Such  use,  by  the  towTismcn  of  St.  Albans,  was, 
in  the  beginning  of  the  fourteenth  century,  a  fruitful  source  of 
litigation  between  them  and  the  abbots,  who  claimed  the  monopoly 
of  grinding  for  their  tenants.*  Thiiiieen  of  these,  however,  main- 
tained their  right  of  using  hand-mills,  as  having  been  enjoyed  of 
old,  and  some  claims  were  raised  to  the  privilege  of  grinding  oat- 
meal only,  |)y  means  of  a  hand-mill. 

It  seems  probable  that  these  mcdifcval  hand-mills  were  of  large 
size,  and  with  comparatively  flat  upper  stones,  like  the  modern 
Irish  form,  which  is  sometimes  3  feet  6  inches  in  diameter.  One 
3  feet  in  diameter,  foimd  near  Hollingbourne,t  Kent,  was  probably 
of  no  great  antiquity.  The  same  may  be  said  of  a  six-sided  quern, 
with  an  iron  pivot,  found  in  Edinburgh.  J  A  quern,  found  at  West 
Coker,§  Somerset,  with  a  fleur-de-lis  over  the  passage  by  which 
the  meal  escaped,  has  been  assigned  to  the  thirteenth  century. 
The  lower  stone  of  a  quern  accompanied  an  apparently  Saxon 
interment  at  "Winster,  II  Derbyshire.  It  was  of  the  bechivcK  shape, 
and  made  of  millstone  grit.  Similar  querns,  mth  iron  pins,  have 
been  found  at  Brecdon,**  Leicestershire,  as  well  as  others  with  the 
upper  stone  more  conical.  One  of  this  class  was  also  foimd  near 
Rugby,  tt  Tliey  frequently  accompany  Roman ++  remains,  but  are 
usually  of  smaller  size,  and  of  a  more  hemispherical  form,  the 
favourite  material  being  the  Lower  Tertiary  conglomerate,  or 
Hertfordshire  pudding-stone.  Those  of  Andernach  lava,  from  the 
Rhine,  are  usually  flat. 

Querns  of  various  forms  are  of  frequent  occurrence  in  Wales, 
especially  in  Anglesea.  In  some  districts  §§  they  have  been  in  use 
imtil  quite  recent  times.  II 11 

In  Scotland,  querns  are  of  frequent  occurrence  in  the  ancient 
"Picts'  housas"  and  hill  forts.  In  one  of  the  former,  at  Kettle- 
burn,1I1[  Caithness,  a  stone  in  preparation  for  a  quern  was  found  ; 
in  another,  in  Aberdeenshire,  an  upper  stone,  18  inches  in  diameter, 

•  '*  Gcsta  Abb.  Mon.  8.  Alb.,"  vol.  ii.  p.  249. 

t  Arch.  Amoc.  Joum.y  vol.  vii.  p.  175.         J  Troc.  Sor,  Ant.  Scot.^  vol.  iii.  p.  203. 

}  Arch.  Assoc.  Journ.,  vol.  xv.  p.  339.         ||  **  Ten  Years'  Dig.,"  p.  99. 

f  Arch.  Assoc.  Journ.,  vol.  xiii.  p.  227.      *•  Ibid.,  vol.  xv.  p.  337. 

ft  Arch.  Journ.^  vol.  v.  p.  329. 

IX  Smith's  "Coll.  Ant.,'  vol.  i.  p.  112.  Arch.^  vol.  xviii.  p.  43o  ;  xix.  183;  xxx. 
128.  Proc.  Bury  and  W.  Suff.  Arch.  /.,  vol.  i.  p.  230,  &c.  Ih-oc.  fioc.  Ant.,  2n(l  S  , 
vol.  iii.  p.  259. 

§§  Arch.  Vamb.,  2nd  S.,  vol.  iii.  p.  210.      ||||  Leo's  "  Isca  Silurum,"  p.  111. 

Tt*I  Proc.  Soc.  Ant.  Scot.,  vol.  i.  p.  267. 
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was  discoTered.  Another  stone  of  the  same  size,  surrounded  by 
four  border  stones  to  prevent  the  acattoring  of  the  groin  in  grind- 
ing, was  disc-oYcrcd  in  a  subterranean  chamber  in  a  hill  fort  at 
Dunsinone,*  Perth.  A  curious  pot-quern,  the  lower  stone  de- 
corated with  a  carved  human  face,  was  fonnd  in  East  Lothian, 
and  ie  engraved  by  Wil8on.t 

The  upper  stone,  ornamented  with  raised  lines,  shown  in 
Fig.  180,  frcan  n  cut  kindly  lent  me  by  the  Society  of  Antiquaries 
of  Scotland,  was  found  in  treneh- 
ing  a  mosa  in  the  parish  of  Bal- 
maclellan,  New  Galloway,  with 
some  curious  bronze  objects  of 
"late  Celtic"  workmanship.+ 

Some  ornamentally  carved  up- 
per stones  of  querns,  one  of  them 
with  spiral  and  leaf-shaped  pat- 
terns upon  it,  much  like  thoee  on 
the  bronze  ornaments  of  the  "late 
Celtic"  Period,  hovo  been  dis- 
covered in  Anglesea.^ 

Qucms  of  green  sandstone  are 
stat«d,  by  Sir  H.  Colt  Hoare,|f  to  be  numerous  in  British  viUagea 
and  pit-dwellings  in  Wiltshire,  as  indeed  they  are  in  other  coun- 
tie8,1(  though  formed  of  various  kinds  of  grit.  They  rarely  occur 
in  barrows,  though  burnt  granite  querns  have  been  found  with 
burnt  bones  in  cromlechs  in  Jersey.**, 

Some  interesting  remarks  on  querns  are  published  by  the 
Rev.  Dr.  A.  Hume  in  the  Atr/ntohgia  Camliremi'i.ff  As  these 
utensils  belong,  for  the  most  part,  to  Roman  and  ]K>st<Koman 
limes,  I  buio  thought  it  needless  to  witcr  into  any  more  minute 
description  of  their  forms,  or  of  the  circumstances  under  wliicli 
they  Iiove  been  found. 

■  r.  ti.  .1.  .t.,  vol.  ii.  p.  97.    See  nUo  vt-l.  v.  p,  30. 

t  Prth.AHMiliofSnH.,\o\.i.  p.  2H. 

I  /'.  .V.  J.  ft..  vol.iv.  p.  417. 

i  Jrtll.  fifui*.,  3rd  S.,  vol,  \-ii,  p.  3S. 

;!  ■■.Sduth  Wilt»."  p.  30. 

■:  ■■  V.-.t.  Ant.  l)orV,"  p,  127. 


CHAPTER  XI. 

GRINDING-STONES   AN1>  WHETSTONES. 

Before  proceeding  to  the  consideration  of  other  forms  of  imple- 
ments, it  will  be  well  to  say  a  few  words  with  regard  to  those 
which  have  been  employed  for  grinding,  polishing,  or  sharpening 
tools  and  weapons,  and  more  especially  such  as  there  is  every 
reason  to  suppose  were  employed  to  give  an  edge  or  finish  to  other 
materials  than  metal,  though  the  whetstones  of  the  Bronze  Period 
must  not  be  passed  by  unnoticed. 

I  have  already  mentioned  the  fact  that  the  grindstones  on 
which  stone  celts  and  axes  were  polished  and  sharpened  were  not 
like  those  of  the  present  day,  revolving  discs  against  the  peri- 
phery of  which  the  object  to  be  ground  was  held,  but  stationary 
slabs  on  which  the  implements  to  be  polished  or  sharpened  were 
rubbed.  Considering  the  numbers  of  polished  implements  that 
have  been  discovered  in  this  country,  it  appears  not  a  little 
remarkable  that  such  slabs  have  not  been  more  frequently  noticed, 
though  not  improbably  they  have,  from  their  simple  character,  for 
the  most  part  escaped  observation;  and  even  if  found,  there  is 
usually  little,  imless  the  circumstances  of  the  discovery  are  pecu- 
liar, to  connect  them  with  any  particular  stage  of  civilization  or 
period  of  antiquity.  In  Denmark  and  Sweden,  however,  these 
grinding-stones,  both  of  the  flat  and  polygonal  forms  already 
described,  are  of  comparatively  frequent  occurrence.  Specimens 
arc  figured  by  Worsaae,*  and  were  also  given  by  Thomsenf  so 
long  ago  as  1832.  lie  states  that  they  have  been  found  in  Scan- 
dinavia, in  barrows  and  elsewhere  in  the  ground,  with  half-finished 
stone  celts  lying  with  them,  so  that  there  can  be  no  doubt  as  to 
the  purpose  for  which  they  were  intended.  They  are  also  de- 
scribed by  Nilsson.J     Both  slabs  and  prismatic  pieces  of  sand- 

•  *'  Nord.  Oldg.,"  Nos.  33  and  3C. 

t  "Tidskrift  for  Oldlcj-ndighed,"  vol.  i.  pi.  ii.  p.  423. 

X  "  Stone  Age,"  p.  10. 
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stone  have  been  found  in  the  Swiss  Lake-dwellings,*  several  of 
the  former  with  concavities  on  one  or  both  faces,  resulting  from 
the  stone  hatchets  having  been  ground  upon  them.t 

In  France  the  discovery  of  numerous  polissoirs  has  been 
noticed,  some  of  them  of  very  large  dimensions.  One  nearly 
3  feet  long,  with  hollows  of  different  characters,  apparently  for 
grinding  different  parts  of  tools  and  weapons,  is  figured  by  M. 
Peign^  Delacourt;t  one  oval  concavity  upon  it  is  2  feet  3  inches 
long  by  1  foot  wide,  and  seems  well  adaptod  for  grinding  the  faces 
of  large  celts.  Another  fine  example  is  in  the  possession  of  Dr. 
L^veill(5,§  at  Grand  Pressigny ;  and  a  large  specimen,  also  from 
Poitou,  is  in  the  Mus^e  de  St.  Germain. 

Flat  grinding-stones  of  smaller  dimensions  have  been  found 
in  the  turbaries  of  the  Somme.ll  A  narrow  sharpening-stone 
5  inches  long  is  recorded  to  have  been  found,  with  stone  hatchets 
and  other  implements,  in  the  Cueva  de  los  Murci^lagos,  in  Spain.lf 

The  Carreg  y  Saelhau,**  or  Stone  of  the  Arrows,  near  Aber, 
Carnarvonshire,  has  nimierous  scorings  upon  it,  a  quarter  or  half 
an  inch  in  depth ;  but,  though  doubtless  used  for  sharpening  tools 
and  weapons  of  some  kind,  it  seems  to  belong  to  the  Metallic  Age. 
The  Rev.  W.  Green  well,  F.S.A.,  informs  me  that  he  observed  a 
rock  close  to  a  camp  on  Lazenby  Fell,  Cumberland,  with  about 
seventy  grooves  upon  it  from  4  to  7  inches  long  and  about  1  inch 
wide  and  deep,  pointed  at  either  end,  as  if  from  sharp-ended  tools 
or  weapons  hanng  been  ground  in  them.  The  grooves  are  in 
various  directions,  though  sometimes  in  groups  of  four  or  five 
together  which  are  pirallel  with  each  other.  In  the  course  of  his 
investigations  in  the  barrows  on  the  Yorkshire  Wolds  he  has 
found  a  few  of  the  flat  slabs  for  grinding  or  i)olishing,  though  of 
small  size.  One  of  them,  formed  of  a  flat  piece  of  red  sandstone 
about  4^  inches  by  3J  inches,  with  both  faces  bearing  marks  of 
having  been  in  use  for  grinding,  lay  close  to  a  deposit  of  burnt 
bones  at  Enthori)e.  Another  somewhat  similar  fragment  of 
sandstone    (2j  inches  by  "2\  inchcH),  which  also  bore  traces  of 

♦  Kellor'd  **  Ijako  Dwell./'  p.  24. 

t  KflKr.  *♦  rfahlbiiuton/'  lorVoricht,  Tiif.  iii.  19 ;  3cr  Bcr.  Taf.  ii.  2. 

X  "  Notice  BUT  deux  Instruments,"  ice,  p.  4.  Mortillet,  **  Mut^riaux/'  &c.,  vol.  ii. 
p.  420. 

§  Sco  "  Ant.  Colt,  et  Ant6d.  du  Poitou."  pi.  xxx. 

II  11.  dti  IVrthcR,  "Ant.  CVlt.  et  Antt-d.,"  vol.  ii.  p.  16j.  Mortillet,  "Prom,  au 
Mu8.  do  St.  dcnnain,"  j).  148. 

%  Do  Gon^ora  y  ^lartiuez,  **  Ant.  Preh.  de  Andalusia/'  p.  34.  fig.  19. 

••  S«HJ  Arch.  Journ.y  vol.  xxi.  p.  170. 
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attrition,  was  found  in  a  barrow  at  Helporthorpo.  In  another 
barrow  at  Cowlam  was  a  rough  piece  of  grit,  2^  inches  long, 
with  one  end  slightly  hollowed,  apparently  by  grinding  celts, 
and  a  largo  flat  compact  laminated  red  sandstone  pebble,  about 
8f  inches  by  3  inches,  with  both  faces  ground  away,  the  one 
being  evenly  flat  and  the  other  uneven.  In  the  same  barrow 
occurred  one  of  the  flint  rubbers  to  be  subsequently  described,  and 
also  a  quartzite  pebble  (2  J  inches  long)  that  had  been  used  as  a 
hammer-stone.  A  portion  of  a  whetstone  of  Pennant  or  Coal- 
measure  sandstone  was  found  in  the  long  barrow  at  West  Kennet, 
Wiltshire,*  in  which  also  occurred  a  thin  ovoidal  knife  of  flint 
ground  at  the  edges. 

I  have  in  my  own  collection  a  very  interesting  specimen  of  this 
kind  from  Burwell  Fen,  near  Cambridge.  It  is  a  thin  slab  of 
close-grained  micaceous  sandstone,  about  5  J  by  4  inches,  slightly 
hollowed  and  polished  on  both  faces  by  grinding.  With  it  were 
foimd  two  celts  of  flint,  4^  and  5  inches  long,  of  pointed  oval 
section,  one  of  them  polished  all  over,  and  the  other  at  the  edge 
only,  which  in  all  probability  had  been  sharpened  on  this  very 
stone.  In  the  same  place  were  two  long  subangular  fragments  of 
greenstone  of  the  right  form,  size,  and  character  to  be  manufac- 
tured into  celts,  and  which  had  no  doubt  been  selected  for  that 
purpose. 

On  the  Sussex  Downs  I  have  found  flat  pebbles  3  or  4  inches 
long,  which  have  evidently  been  used  as  hones,  but  whether  for 
stone  or  metallic  tools  it  is  impossible  to  say.  Fragments  ol' 
polished  celts  and  numerous  flakes  and  "scrapers"  of  flint  were, 
however,  in  their  immediate  neighbourhood.  Among  the  modern 
savages  of  Tahiti,!  who  used  hatchets  of  basalt,  a  whetstone  and 
wat<5r  appear  to  have  been  always  at  hand,  as  constant  sharpening 
was  necessary.  It  seems  probable,  therefore,  that  there  must  have 
been  a  constant  demand  for  such  sharpcning-stones  in  this  coimtry, 
and  that  many  of  them  ought  still  to  exist.  With  flint  hatchets, 
the  constant  whetting  was,  however,  no  doubt  less  necessary 
than  with  those  of  the  diflerent  kinds  of  basalt.  Their  edges,  if 
carefully  chipped,  will  indeed  cut  wood  Avithout  being  groimd 
at  all. 

Mr.  Bateman  mentions  **  a  flat  piece  of  sandstone  rubbed  hollow 
at  one  side "  as  having  been  found  in  a  barrow  at  Castern,  Staf- 

*  Arrh,^  vol.  xxxviii.  p.  417. 

t  "  Cook'a  Voyagei,**  quoted  by  Tylor,  "  Early  Uiat.  of  Mank./*  2ad  od.,  p.  201. 
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fordshirc,*  but  it  is  uncertain  whether  this  was  a  grindstone.  It 
may  have  been  used  only  as  a  mortar,  for  with  it  was  a  round 
piece  of  ruddle  or  red  ochre,  "  which  from  its  abraded  appearance 
must  have  been  in  much  request  for  colouring  the  skin  of  its 
owner."  t  In  a  barrow  on  the  west  coast  of  Can  tyre  there  also 
occurred  a  piece  of  red  Lancashire  or  Westmoreland  iron  ore  or 
haematite  worn  flat  on  the  side,  apparently  by  having  been  rubbed 
upon  some  other  substance.  Nodules  of  ruddle  are  also  said  to 
have  occurred,  interspersed  with  the  charcoal  in  a  barrow  at 
Broad  Down,  near  Honiton.J 

In  one  of  the  ancient  habitations  in  Holyhead  §  explored  by 
the  Hon.  W.  0.  Stanley,  F.S.A.,  was  a  large  stone  11  inches  long, 
probably  used  for  grinding  haematite,  with  which  it  was  deeply 
tinged  ;  and  a  small  stone  box  found  with  celts  and  other  cplics  at 
Skara,  Skaill,  Orkney,  II  contained  a  red  pigment. 

There  can  be  little  doubt  of  this  red  pigment  having  been  in 
use  for  what  was  considered  a  personal  decoration  by  the  neolithic 
occupants  of  Britain.  But  this  use  of  red  paint  dates  back  to  a 
far  earlier  period,  for  pieces  of  haDmatite  with  the  surface  scraped, 
apparently  by  means  of  flint  flakes,  have  been  found  in  the  French 
and  Belgian  caves  of  the  Reindeer  Period,  so  that  this  red  pigment 
uppears  to  have  been  in  all  ages  a  favourite  with  savage  man.  The 
practice  of  interring  war-paint  with  the  dead  is  still  observed 
among  the  North  American  Indians :  If — 

"  The  iMiints  that  warriora  lovo  to  use 
riuco  hero  \\'ithin  his  hand, 
That  ho  may  shine  with  ruddy  hues 
Amidst  the  spirit  land." 

Some  few  of  the  grinding- stones  found  in  this  country  resemble 
those  of  polygonal  form  found  in  Denmark,**  in  so  far  as  they  are 
symmetrically  6ha|)ed  and  have  been  used  on  all  their  faces. 

In  the  Christy  Collection  is  such  a  sharpening- stone,  nearly  square  in 
section,  about  9^  inches  long,  and  of  the  form  shown  in  Fig.  181. 
Both  the  faces  and  sides  are  worn  slightly  concave,  as  if  from  grinding 
convex  surfaces  such  as  the  edges  of  celts,  though  it  is  impossible  to 
say  with  any  degree  of  certainty  that  this  was  really  the  purpose  to 
which  it  was  applied.  It  is  said  to  have  been  found  near  Barcoot,  in 
the  parish  of  Dorchester,  Oxon,  in  1835,  not  far  from  a  spot  where  a 
stone  celt  had  been  found  a  few  years  previously.    In  the  same  collection 

•  "Ten  Years'  DiK-/'  p.  169.  f  Arch,  Scot.,  vol.  iii.  p.  43. 

X  Arch.  Journ.j  vol.  xxv.  p.  295.  {  Ibid.,  vol.  xxvii.  p.  161. 

il  lyoc.  Hoc.  Ant.  Scot.,  vol.  vii.  p.  219.    %  Sec  Lyell,  "  Ant.  of  Man,"  3rd  ed.,  p.  189. 

♦•  Wonaae,  "Nord.  Olds.,"  lig.  36.   Nilason,  "  Stone  Age,**  pi.  ii.  16. 
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is  a  Danish  vbetstono  of  preciaely  similar  character,  bat  rather  broader 
at  one  end  than  at  tho  other. 


FiS- 181.— DorditMer.  t 

In  Fig.  182  is  shown,  fall  size,  a  very 
cnriooB  object  formed  of  compact  mica  schist, 
which   has   tho   appenrance  of  having  served 
as  a  whetstone  or  bono.     It  has  been  ground 
over  its  whole  surfaco.     Tbo   flatter  face  is 
towards    tho    middle    somewhat    hollowed — 
rather  more  so  than  is  shown  in  the  section — 
ind  shows  some  oblique  scratches  upon  it  as 
if  from  rubbing  a  rather  rough  object  upon  it. 
It  was  found  in  1870  by  tho  Rov.  W.  Green- 
I  well,  F.S.A.,  with  other  relies  accompanying 
I  ou  unbuntt  body  in  a  barrow  at  Rudstonc, 
near  Bridlington. ~'    Abont  midway  between  tho 
head  and  the  knees  was  a  scries  of  articles  in 
this  descending  order.     On  tbo  top  was  this 
I  whetstone — if  such  it  be — resting  on  a  carved 
I  jet  ring,  like  Fig.  872,  which  lay  on  the  boss 
1  of  a  largo  jet  buttoa.     Below  this  was  another 
I  jot  button,    liko   Fig.  371,   face    downwards. 
ise  by  lay  a  half-nodule  of  pyrites  and  a 
round-ended  flint   flake,  which  will    be  sub- 
sequently   noticed.     Nearer  the   face    was  a 
dagger-knife    of    bronze,    with    three    rivets 
through   it,  and  two  more    for  fastening  to- 
gether the  two  plates  of  ox-horn  of  which  tho 
hilt  had  been  composed.     Tho  whetstone  may 
have  been  that  used  for  sharpening  this  in- 
strument. 

Two  pieeea  of  a  dark-coloured  slaty  kind  of 
stone,  of  nearly  tho  same  form  and  size  as 
this  Yorkshire  specimen,  and  lying  parallel 
with  each  other,  were  found  by  Sir  U.  Colt 
Hoare^  at  the  feet  of  a  skeleton,  together 
i  with  a  httlo  rude  drinking-cnp,  in  a  barrow 
•  Jfaftwi  JffMCTy«r,  Nov.  12,  1870.  t  "South  Wilta,"  p.  118,  pi.  xiv. 
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near  Winterbourn  Stoke.  A  stud  and  ring  of  jet,  probably  of  the  same 
character  as  those  from  Kudstono,  and  a  piece  of  flint  rudely  chipped, 
as  if  intended  for  a  dagger  or  spear,  were  also  found.  No  bronze  objects 
wcrft  discovered,  but  the  cist  appears  to  have  been  imperfectly  examined. 

I  liavo  already  mentioned*  that  in  grinding  and  polishing 
the  concave  faces  of  different  forms  of  perforated  stone  axes,  it  is 
probable  that  stone  rubbers  were  used  in  conjunction  with  sand. 
Even  the  smaller  flat  and  rounded  faces  may  have  been  wrought 
by  similar  meims.  That  rubbers  of  some  kind  must  have  been 
used  is,  I  think,  evident  from  the  character  of  the  surfaces,  espe- 
cially of  those  which  are  hollowed ;  and  the  most  readily  available 
material  for  the  formation  of  such  rubbers  was  doubtless  stone. 
There  is,  therefore,  an  d  priori  probability  of  such  stone  grinding 
tools  having  been  in  use ;  and  if  we  find  specimens  which  present 
the  conditions  which  such  tools  would  exhibit,  we  are  almost 
justified  in  assuming  them  to  have  served  such  purposes.  Now 
in  the  collection  of  Messrs.  Mortimer,  of  Timber,  Yorkshire,  are 
several  pieces  of  flint  and  ix)rtion8  of  pebbles  of  schist,  flint,  and 
quartz  found  in  that  neighbourhood,  which  are  ground  at  one  end 
into  a  more  or  less  rounded  form,  and  exhibit  strice  running  along, 
and  not  across,  the  rounded  surface.  They  have,  in  fact,  all  the 
appearance  of  having  been  used  with  coarse  sand  for  grinding  a 
concavity  in  another  stone,  such,  for  instance,  as  the  concave  face 
of  the  stone  axe  shown  in  Fig.  125.  I  am  indebted  to  their  kindness 
for  the  specimen  shown  in  Fig.  183,  which  consists  of  a  short  piece 
of  a  conical  nodule  of  flint,  the  large  end  of  which 
has  been  used  for  grinding  in  ancient  times,  the 
striated  face  being  now  considerably  weathered.  Mr. 
Green  well  has  a  rubber  of  the  same  kind  from  TVeaver- 
**'  ber.  i  thorpe,  on  the  Yorkshire  Wolds.  A  polisher  of  some- 
what similar  character,  but  made  of  serpentine,  has  been  found  in 
the  Lake  of  Varese,  near  Milan,  where  a  number  of  stone  imple- 
ments have  been  discovered. 

Some  long  narrow  rubbers,  apparently  intended  for  grinding  out 
the  shaft-holes  of  perforated  axes,  have  been  found  in  the  Swiss 
Lake-dwellings ;  and  I  have  a  slightly  conical  stone,  about  an  inch 
in  diameter,  from  Mavence,  which  mav  have  been  used  for  the 
same  purjwse. 

In  the  burrow  at  Cowlam,  already  mentioned,  besides  the  giinding- 
stones  of  grit,  there  was  a  piece  of  flint  roughly  chipped  into  a  cubical 

•  P.  30. 
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form,  and  having  one  face  parti}'  gronad  amooth.  It  may  have  been 
nsed  for  polishing  the  enrfaces  of  other  stone  implements,  or  possibly 
merely  as  a  mailer.  It  is  shown  in  Fig.  184.  The  Btrite  run  diagonally 
of  the  square  face. 

In  the  collection  of  the  Bev.  W.  Greenwell,  F.S.A.,  there  is  also  a 
sandstone  pebble,  2^  inches  in  diameter,  which  has  been  "  picked  "  into 
shape,  and  has  one  fitce  smooth  as  if  ased  for  grinding.  It  was  fonnd 
in  a  barrow  on  Ganton  Wold,  East  Riding.  A  roughly  conical  piece  of 
ooliUo  sandstone,  2^  inches  high,  in  places  "picked"  on  the  snrface, 
and  with  the  base  apparently  used  for  grinding,  was  found,  with  a  con- 
tracted body  and  some  flint  flakes,  in  another  barrow  on  Oanton  Wold. 

In  the  Wiltshire  barrows  several  rubbing-stones  ^or  what  appear  to  be 
such)  of  a  peculiar  form  have  been  fonnd,  of  which  one  is  shown  in 


Fig.  185.  It  is  of  close-grained  grit,  possibly  from  the  Lower  Qreon- 
sand,  and  was  discovered  with  two  others  in  a  borrow  on  Nonnanton 
Down,  near  AmeRbury.  Two  more  are  in  the  collection  of  the  Kev. 
Edward  Duke,  of  Lake,  near  Salisbury,  to  whose  kindneas  I  am  indebted 
for  the  loan  of  the  specimen.  These  instruments  vary  bat  little  in 
shape,  size,  or  character,  being  nanally  of  a  truncated  half-ovoid  form, 
with  a  rounded  groove  along  the  flat  surface,  and  formed  of  sand- 
stone. 

One  was  found  in  a  barrow  at  Upton  Lovel,"^  with  flint  celts,  a  per- 
forated stone  axe-head,  various  implements  of  bone,  a  bronze  pin  or  awl, 
and  other  objects.  Another  occurred  in  a  barrow  at  Everley,+  with  a 
bronze  chisel,  an  unused  whetstone  of  freestone,  and  a  bone  of  bluish 
colour  ;  and  another  with  a  skeleton,  a  stone  hammer,  a  bronze  celt,  a 
bone  tube,  and  various  other  articles  in  a  barrow  at  Wilsford.l  Two 
or  three  of  these  sharpening-s tones,  fonnd  in  a  borrow  at  Roundway, 
near  Devizes,  are  in  tbe  Museum  of  the  Wilts  Archasological  Society. 

Bir  R.  C.  Hoare  considered  whetstones  of  this  kind  to  have  been  used 
for  sharpening  and  bringing  to  a  point  pins  and  other  implements  of 
bone,  and  they  seem  well  adapted  for  such  a  purpose,  and  are  still  so 
used  by  the  Esquimaux.  They  may  also  have  served  for  smoothing  the 
shafts  of  arrows. 

The  Rev.  W.  C.  Lukis,  F.S.A.,  found  a  similar  stone,  4}  inches  long, 
m  a  barrow  in  Brittany.     Stones  of  the  same  form  have  been  found  in 


242  GRINDING-STONES   AND   WHETSTONES.  [CHAP.  XI. 

Germany,  two  of  which  from  the  cemetery  near  Monsheim  *  are  preserved 
in  the  Mnseam  at  Mainz.  They  are  rather  more  elongated  than  the 
English  examples.  An  object  found  with  polished  stone  instnunents  in 
the  cave  Casa  da  Moora,  Portngal,f  not  improbably  belongs  to  this  class 
of  grooved  sharpening-stones. 

From  their  association  with  bronze  objects,  they  appear  to  belong  to 
the  Bronze  rather  than  to  the  Stone  Period,  and  the  same  holds  good 
with  the  more  ordinary  form  of  whetstone,  of  which  an  example  is  given 
in  Fig.  186.     The  original  was  found  in  the  tumulus  at  Hove,|  near 

Brighton,  which  contained  the  stone  axe- 
head  already  mentioned,  a  beautiful  amber 
cup,  and  a  bronze  dagger.  Another,  of  com- 
pact red  sandstone,  8f  inches  long,  with  the 
Fig.  186.- Hove.  |  perforated  end  rounded,  was  found  in  a 
barrow  on  Bow  Hill,§  Sussex,  and  is  now  in  the  British  Museum. 
Another,  8  inches  long,  bluish  grey  in  colour,  was  found  with  a  bronze 
dagger  and  a  stone  axe-hammer  in  an  urn  at  Broughton  ||  in  Graven,  in 
1676. 

Two  parlbrated  whetstones  were  found  with  a  bronze  dagger  and  pin 
in  the  Silk  Hill  barrow,1T  Wilts.  Another,  with  the  perforation  in  a  sort  of 
loop  at  the  end,  occurred  with  two  daggers  and  a  crutched  pin  of  bronze, 
associated  with  burnt  bones  in  a  barrow  at  Normanton. '*''*'  Whetstones, 
in  some  cases  not  perforated,  have  occurred  in  other  Wiltshire  barrows, 
associated  with  bronze  daggers  at  Wilsfordff  and  Lake,^|  and  with  flint 
daggers  or  spear-heads  at  Durrington.§§  The  smooth  stone  found  with 
a  flint  dagger  in  a  barrow  near  Stonehenge  ||  ||  may  also  possibly  have 
been  a  whetstone. 

Two  of  greenish  stone  (chlorite  ?),  one  2|  inches  long,  perforated  at 
the  end,  were  found  at  Drewton,1I1i  near  North  Cave,  Yorkshire ;  and 
another  of  similar  material,  2  inches  long,  was  found  near  some  Piots* 
houses, *'*''''  Shapenshay,  Orkney.  Half  of  a  whetstone  was  found  with  a 
bronze  dagger  and  numerous  flint  flakes  by  Mr.  Morgan  in  a  barrow  at 
Penhow,fff  Monmouthshire;  and  a  much-used  whetstone  was  found  in 
a  barrow  near  Scarborough,^  1 1  but  the  form  of  neither  is  specified.  It 
appears  possible  that  some  of  the  stones  found  in  Scotland,  and  per- 
forated at  one  end,  described  by  Wilson §§§  as  flail-stones,  may  after  all 
be  merely  whetstones.  The  perforated  form  is  common  in  Ireland,  and 
is  usually  found  in  connection  with  metal  objects.  ||||||  I  have  a  narrow 
hone  of  ragstone,  perforated  at  one  end,  which  was  found  with  a  curious 

*  Lindexuchmit,  A.  u.  h.  V.,  vol.  ii.  Heft  viii.  Taf.  i.  2.  *'  ZeiUch.  dee  Vereins 
fur  Hhein.  Goschichte,  &c.,  in  Mainz/'  vol.  iii.  "  Archiv  fur  Anthrop.,**  vol.  iii. 
Taf.  ii.     /?#r.  Arch.y  vol.  xix.  pi.  x.  2. 

t  TVaia.  Ethnol.  Soc.,  N.  S.,  vol.  >'ii.  p.  49. 

X  St4*Mex  Arch.  OolL,  vol.  ix.  p.  120,  from  whence  the  cut  is  borrowed.  AreA, 
Jomm.,  vol.  xiii.  p.  184  ;  xv.  90. 

J  Arch.  Joum.f  vol.  x.  p.  366.     Chich.  vol.,  p.  62. 

II  Thoresby's  Cat.  in  WhiUker'e  "  Due.  Leod.,"  p.  114. 

%  Hoare'B  •*  South  WUta,"  p.  194.  ♦♦  Ibid.,  p.  199.  t+  Ibid.,  p.  209. 

XX  Ibid.,  p.  211.  §}  Ibid.,  p.  172.  |||j  Ibid.,  p.  164. 

n  Arch.  Joum.,  vol.  xxi.  p.  101.  •♦♦  Prt>c.  Soc.  Ant.  Seat.,  vol.  iv.  p.  490. 

ttt  Arch.  Joum.,  vol.  xviii.  p.  71-     Loo'b  "  Isca  Silurum,"  pi.  xlii.  p.  108. 

XXX  ^rch.  A$90c.  Joum.^  vol.  iv.  p.  106.  §§§  Preh.  Ann.  of  Scot.,  vol.  i.  p.  188. 
Wildo'B  "  Cat  Mut.  R,  I.  A.,"  p.  87. 
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hoftrd  of  bronze  objects,  including  moulds  for  socketed  celts  and  for  a 
gonge,  in  the  Isle  of  Harty,  Sheppey. 

Whetstones  perforated  at  one  end  have  occnrred  in  the  Swiss  Lake- 
dweUiDgti.*  Most  of  those  found  in  the  ancient  cemetery  of  Hallstatt,'t 
in  the  Elalzkammergnt,  were  perforated  in  the  same  manner,  and  in  Bome 
cases  provided  witli  an  iron  loop  for  snspension.  Thoy  are  nsually  of 
Bandfltone,  and  not  formed  from  slaty  rocks. 

A  whetstone,  5^  mches  long,  the  two  flat  faces  of  which  had  evidently 
been  osed  for  sharpening  flat  blades,  while  in  the  centre  of  each  is  a  deep 
groove,  probably  caused  by  sharpening  pointed  tools,  such  as  awle  or 
needles  of  bronze,  was  found  at  Ty  Mawr,  Anglesea,  near  a  spot  where  a 
number  of  bronze  celta,  spear-heads,  &.a.,  had  previously  been  found.  It 
has  been  figured  by  the  Hon.  W.  0.  Stanley,  r.8.A.,J  who  has  kindly 
lent  me  the  block  for  Fig.  187.  The  ends  of  the  stone  are  somewhat 
battered  from  its  having  been  also  used  as  a  hammer. 


J.  IBJ.— Tj  iUwr 


The  same  explorer  discovered  in  hut-ciTcles  in  Holyhead  Island  § 
other  whetstones  of  the  some  character,  in  one  instance  with  two  prin- 
cipal grooves  and  minor  scorings  crossing  each  other  at  an  aonte  angle, 
and  in  another  with  three  parallel  grooves  in  the  face  of  the  stone. 
There  can  be  little  doubt  that  these  sharpening- stones  belong  to  a  period 
when  the  use  of  metal  for  cutting  and  piercing  instruments  was  fully 
established. 

There  are  frequently  found  in  Ireland  flat  pebbles  of  quartz  and 
quartzitc,  sometimes  ground  on  the  edges  or  faces,  or  on  both,  and 
having  on  each  face  an  indentation  running  in  a  somewhat  oblique 
direction  to  the  longer  axis  of  the  pebble.  Specimens  |[  have  been 
figured  by  Sir  William  "Wilde,  who  describes  them  as  sling-stones. 
They  were,  however,  in  all  probability  whetstones.  The  flat  iacee 
of  some  have  all  the  appearance  of  having  been  used  for  aharpen- 

•  PoiTin,  "  Et.  Pi^hiBt.  SOT  la  Sdvoie,"  pi.  siv.  IS. 

t  Von  SucLen,  "  Gr«bf.  von  HalUtatt,"  Taf.  lii.  Simony,  "  Alt.  Ton  H«ll<t«tt," 
T»f.  Ti.  6,  7. 

'  Arih,  Jaum.,  vol.  urii.  pi.  iu.  1. 

i  Arek.  Jturn.,  rd.  uvi.  p.  321,  Bgt.  IS,  19.  ||  "  Cat.  Una.  E.  I.  A.,"  p.  75. 
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ing  the  edges  of  cutting  instruments,  such  as  knives;  and  the 
grooves,  as  Sir  "William  himself  points  out,  are  such  as  might  have 
been  effected  by  rubbing  with  a  metal  tool.  They  are  probably 
the  result  of  grinding  some  pointed  tool,  as  the  stones  on  which 
shoemakers  sharpen  their  awls  are  liable  to  become  grooved  in  a 
similar  manner.  I  have  never  met  with  this  form  in  England, 
though  in  the  Antiquarian  Museum  at  Edinburgh  is  a  grooved 
pebble  exactly  like  those  found  in  Ireland,  but  which  was  picked 
up  at  Kintradwell,  Sutherlandshire. 

This  form  of  whetstone  is  rarely  found  in  Scandinavia,  but 
another  and  probably  rather  later  form,  in  which  the  pebbles  have 
been  wrought  into  a  long  shuttle-like  form,  is  abundant.  This 
kind  is  provided  with  a  groove  along  the  sides,  which  would  admit 
of  a  cord  being  fastened  round  it,  by  which  to  suspend  it  from 
the  girdle.  On  one  or  both  faces  there  is  often  a  similar  indenta- 
tion to  those  on  the  Irish  specimens,  on  which,  however,  it  is,  as 
a  rule,  deeper  than  on  the  Scandinavian.  On  the  latter  the 
grooves  have  sometimes  more  the  appearance  of  having  been 
produced  by  repeated  slight  blows  than  by  friction,  as  if  the  stone 
had  been  used  to  cut  against,  as  well  as  for  sharpening.  Specimens 
are  engraved  by  "Worsaae*  and  Nilsson.t  The  latter  regards  them 
as  belonging  to  the  Stone  Age.  They  occurred,  however,  with 
numerous  objects  of  the  early  Iron  Age  at  Thorsbjerg,?  and  have 
even  been  found  with  remains  of  both  bronze  and  iron  bands 
around  them,  instead  of  any  more  perishable  cord. 

Whetstones  are  of  course  commonly  found  with  Koman  remains ; 
with  Saxon  antiquities,  which  are  usually  of  a  more  purely  sepul- 
chral character,  they  are  rarely  discovered.  The  Rev.  "W.  Green- 
well,  F.S.A.,  found,  however,  two  whetstones,  one  as  much  as 
24  inches  long,  in  graves  of  Saxon  date,  at  Uncleby,  Yorkshire. 

In  one  of  the  German  cemeteries  on  the  Rhine,  corresponding 
with  ours  of  Anglo-Saxon  date,  a  small  rubbing  or  sharpening 
stone,  almost  celt-like  in  form,  was  found. § 

In  Dutch  Guiana  II  a  small  form  of  grinding-stone  of  quartz, 
apparently  of  the  same  age  as  the  stone  hatchets  of  that  country,  is 
known  as  a  thunder -stone,  and  great  medicinal  powers  are  ascribed 
to  it  by  the  natives.  I  must,  however,  return  to  the  sharper  forms 
of  stone  implements. 

•  "  Nord.  Olds.,"  fig.  343.  f  Plate  i. 

I  Engelhardt,  "Thorabjerfl:  Mowfund,"  p.  61,  pi.  xii.  12. 

{  "  Jahrb.  d.  Ver.  v.  Alt.  fr.  im  Rheinl.,"  Heft  xliv.  p.  139,  Taf.  vi.  21. 

II  Notei  and  Qmrie*,  2nd  S.,  vol.  viii.  p.  92. 


CHAPTER  XII. 

FLINT  FLAKES,  CORES,  ETC. 

It  will  have  been  seen  that  the  different  forms  of  implements 
and  weapons  treated  of  in  the  preceding  pages  have,  for  the 
most  part,  been  fabricated  from  larger  or  smaller  blocks  of 
stone,  reduced  into  shape  by  chipping ;  the  chips  having  appa- 
rently been  mere  waste  products,  while  the  block  firom  which  they 
were  struck  was  eventually  converted  into  the  tool  or  weapon  re- 
quired. As  to  the  majority,  though  by  no  means  all,  of  the  forms 
which  we  still  have  to  pass  in  review,  the  reverse  holds  good ;  for 
the  raw  materials,  if  I  may  so  term  them,  from  which  the  bulk  of 
them  were  made,  were  flakes  or  splinters  of  flint  struck  ofi*  from 
larger  blocks,  in  such  a  manner  that  it  was  the  splinters  that  were 
utilized.  The  block  from  which  they  were  struck,  instead  of 
being  the  object  of  the  manufacture,  became,  when  all  the  available 
flakes  had  been  removed  from  it,  mere  refuse,  to  be  thrown  away 
as  useless. 

Before  considering  any  of  the  various  tools  and  weapons  into 
which  these  flakes  or  splinters  were  converted  by  subsequent  or 
secondary  working,  it  will  be  well  to  say  a  few  words  about  the 
simpler  forms  of  flakes,  and  the  cores  or  nuclei  from  which  they 
were  struck. 

I  have  already,  in  speaking  of  the  manufacture  of  stone  imple- 
ments, described  the  manner  in  which  flakes  or  spalls  are,  at  the 
present  day,  struck  ofi*  by  successive  blows  from  the  parent  block 
or  core,  and  have  suggested  the  probable  methods  employed  in 
ancient  times  for  producing  similar  results.  Remarks  on  the 
method  of  production  of  flint  flakes  have  also  been  made  by  Sir 
W.  Wilde,*  Sir  John  Lubbock,t  Mr.  S.  J.  Mackie,J  Mr.  T.  McK. 
nughes,§  and  others.     I  need  not,  therefore,  reopen  the  subject, 

•  "  Cat  Mus.  R.  I.  A.,"  p.  7.  t  "  Preh.  Timet,"  2iid  ed.,  p.  79. 

t  *'  Geol.  and  Nat  Hist  Rep.,"  toI.  i.  p.  20S. 

f  *'  a.  and  N.  H.  Rep.,"  voL  ii.  p.  128  ;  Froc,  Soc.  Ant,,  2nd  8.,  toI.  it.  p.  95. 
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though  it  will  be  well  again  to  call  attention  to  some  of  the  dis- 
tinctive marks  by  which  artificially  formed  flakes  may  be  distin- 
guished from  mere  splinters  of  natural  origin.  The  formation  of 
these  latter  is  usually  due  either  to  the  flint,  while  still  embedded 
in  the  chalk,  having  received  some  violent  shock  from  disturbance 
of  the  stratum,  or  to  unequal  expansion,  which  sometimes  causes 
flints  to  split  up  into  rudely  prismatic  forms,  much  like  those 
assumed  by  starch  in  drying,  and  sometimes  causes  cracks  on  the 
sur&ce,  which  enable  water  and  frost  to  complete  the  work  of 
splitting  them.  Occasionally  nearly  flat  planes  of  fissure  arc 
caused  by  the  expansion  of  some  small  included  particle  of  a 
difierent  mineralogical  character  from  the  surrounding  flint.  In 
such  cases  a  series  of  concentric  and  more  or  less  circular  rings  may 
usually  be  traced  on  the  surface  surrounding  the  central  particle, 
which  apparently  mark  the  intervals  of  repose,  when  its  expansion 
had  ceased  for  a  time  to  exert  sufficient  force  to  continue  the 
fissure.  This  kind  of  fracture  is  most  prevalent  in  flints  upon  or 
near  the  surface  of  the  ground,  such  as  those  in  drift-deposits. 

In  hardly  any  instances  of  natural  fracture  does  the  surface  of 
the  splinter  show  any  trace  of  its  having  been  produced  by  a  blow, 
though  the  violent  impact  of  one  stone  upon  another,  by  means  of 
a  fall  from  a  clifl*,  or  of  other  natural  causes,  might  produce  a 
splinter  of  the  same  form  as  if  struck  off  by  a  hammer.  There 
would,  however,  be  the  mark  of  the  blow  on  one  face  only  of  such 
a  splinter,  whereas  in  a  perfectly  artificial  flake  the  traces  of  the 
blow  by  which  each  facet  was  produced  would  be  discernible. 
On  the  seashore,  natural  splinters  of  flint,  resulting  from  the  blow 
of  one  wave-borne  pebble  on  another,  may  occasionally  be  found. 

If  a  blow  from  a  spherical-ended  hammer  be  delivered  at  right 
angles  on  a  large  flat  surface  of  flint,  it  comes  in  contact  with  a 
minute  portion  of  the  surface,  which  may  be  represented  by  a 
circle  of  very  small  diameter,  and  which  it  tends  to  drive  inwards. 
If  flint  were  malleable,  instead  of  being  slightly  clastic,  a  dent 
would  be  produced  ;  but,  being  elastic,  this  small  circle  is  driven 
slightly  inwards  into  the  body  of  the  flint,  and  the  result  is  that 
a  circular  fissure  is  produced  between  that  part  of  the  flint  which 
is  condensed  for  the  moment  by  the  blow,  and  that  part  which  is 
left  untouched.  As  each  particle  in  the  small  circle  on  which  the 
hammer  impinges  may  be  considered  to  rest  on  more  than  one 
other  particle,  it  is  evident  that  the  circular  fissure,  as  it  descends 
into  the  body  of  the  fiint,  will  have  a  tendency  to  enlarge  in 
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diameter,  so  that  the  piece  of  flint  it  includes  will  be  of  conical 
form,  the  small  circle  struck  by  the  hammer  forming  the  slightly 
truncated  apex.  That  this  is  not  mere  theory  will  be  seen  from 
the  annexed  woodcut,  Fig.  188,  showing  a  cone  of 
flint  produced  by  a  single  blow  of  a  hammer.* 

Sometimes,  as  has  been  shown  by  Mr.  T.  McK. 
Hughes,  F.G.S.,  the  sides  of  the  cone  are  in  steps,    ng,  iss—Artiflcw 
the  inclination  varying  from  30*^  to  110^.     This       coneoc Fimt. 
is  probably  to  some  extent  due  to  the  character  of  the  blow  and 
the  form  of  the  hammer. 

If  the  blow  be  administered  near  the  edge,  instead  of  in  the 
middle  of  the  surface  of  the  block,  a  somewhat  similar  efiect  will 
be  produced,  but  the  cone  in  that  case  will  be  imperfect,  as  a 
splinter  of  flint  will  be  struck  ofi*,  the  fissure  probably  running 
along  the  line  of  least  resistance ;  though,  owing  to  the  suddenness 
of  the  blow,  the  conical  character  of  fracture  is  at  first  produced  at 
the  point  of  impact.  This  will  vary  to  some  extent  in  accordance 
with  the  angle  at  which  the  blow  is  given,  and  the  character  of 
the  hammer  ;  but  in  all  cases  where  a  splinter  of  flint  is  struck  off 
by  a  blow,  there  will  be  a  bulb  or  projection,  of  a  more  or  less 
conical  form,  at  the  end  where  the  blow  was  administered,  and  a 
corresponding  hollow  in  the  block  from  which  it  was  dislodged. 
This  projection  is  usually  known  as  the  "  bulb  of  percussion,"  a 
term,  I  believe,  first  applied  to  it  by  the  late  Dr.  Hugh  Falconer, 
F.R.S. ;  and  on  every  flake,  all  the  facets  of  which  are  purely 
artificial,  this  bulb  will  be  foimd  at  the  butt-end  of  the  larger  flat 
face,  and  the  hollow  depressions,  or  portions  of  depressions,  on  all 
the  other  facets.  If  on  a  splinter  of  flint  such  a  bulb  occurs,  it 
proves  that  it  must  have  resulted  from  a  blow,  in  all  probability, 
but  not  of  necessity,  given  by  human  agency;  but  where  the 
bulb  is  on  the  principal  &ce,  and  analogous  depressions,  or  portions 
of  them,  are  visible  on  the  several  other  faces,  and  at  the  same  end 
of  a  flake,  all  of  them  presenting  the  same  character,  and  in  a 
definite  arrangement,  it  is  in  the  highest  degree  probable  that 
such  a  combination  of  blows  must  be  the  result  of  design,  and 

*  I  first  learnt  tho  art  of  producing  these  cones  from  the  late  Rev.  J.  8.  Henilow, 
F.R.S.,  and  have  since  then  instructed  many  others  in  tho  process,  among  them  the 
late  Dr.  Hugh  Falconer,  F.R.S.,  whose  account  of  the  manufacture  of  flakes 
('*  Pabeont.  Mem./'  vol.  ii.  p.  605)  is,  I  find,  curiously  like  what  I  have  written 
ahove.  He  insists  rather  more  strongly  on  the  different  characteristics  of "  iron- 
struck*'  and  *'  stone-struck  '*  &cots  than  I  should  he  inclined  to  do.  There  is,  how- 
ever, in  all  prohahility  a  difference  in  the  fracture  resulting  firom  hammers  of  dif- 
ferent degrees  of  hardness  and  elasticity. 
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the  features  presented  are  almost  as  good  a  warrant  for  the 
human  origin  of  the  flake  as  would  be  the  maker's  name  upon 
it.  When,  however,  several  of  such  flakes  are  found  together, 
each  bearing  these  marks  of  being  the  result  of  several  successive 
blows,  all  conducing  to  form  a  symmetrical  knife-like  flake,* 
it  becomes  a  certainty  that  they  have  been  the  work  of  intelligent 
beings.  * 

In  size  and  proportions,  flakes  vary  considerably,  the  longest 
English  specimens  that  I  have  seen  being  as  much  as  8  or  9  inches 
long,  while  some,  which  still  appear  to  have  been  made  use  of  as 
tools,  are  not  more  than  an  inch  in  length.  Their  proportional 
breadth  is  almost  as  variable. 

With  regard  to  the  classification  and  nomenclature  of  these 
objects,  I  would  suggest  that  the  name  of  flake  should  be  limited 
to  such  artificial  splinters  of  flint  as,  either  in  their  section  or  out- 
line, or  in  both,  present  a  certain  amount  of  symmetry  and  appear- 
ance of  design ;  and  that  the  ruder  forms,  such  as  would  result 
from  chipping  some  large  object  into  shape,  without  any  regard 
to  the  form  of  the  parts  removed,  should  be  called  chips,  or 
spalls,  t  Such  as  show  no  bulb  of  percussion  may  be  termed 
splinters. 

The  inner,  or  flat  face  of  a  flake,  is  that  produced  by  the  blow 
which  dislodged  it  from  the  parent  block,  core,  or  nucleus.  The 
outer,  ridged,  or  convex  face  comprises  the  other  facets.  The 
base,  or  butt-end  of  a  flake,  is  that  at  which  the  blows  to  form  it 
were  administered  ;  the  other  end  is  the  point. 

Flakes  may  be  subdivided  into — 

1.  External,  or  those  which  have  been  struck  off  by  a  single 
blow,  from  the  edge  of  a  nodule  of  flint.  Many  of  these  are  as 
sjrmmetrical  as  those  resulting  from  a  more  complicated  process  of 
manufacture,  and  they  have  frequently  been  utilized,  especially  for 
scraping  tools. 

2.  Ridged  flakes,  or  those  presenting  a  triangidar  section.  One 
face  of  these  sometimes  presents  the  external  crust  of  the  flint,  as 
in  Fig.  190.  In  others,  the  ridge  has  been  formed  by  transverse 
chipping,  us  was  the  case  with  the  long  flakes  from  Prcssigny 
(Fig.  G),  but  this  method  appears  to  have  been  almost  unknown  in 
Britain. 

•  ArcKatologia,  vol.  xxxlz.  p.  76. 

t  Spalls,  or  broken  pieces  of  stones  that  come  off  in  hewing  and  graving. — "  No- 
menclator,"  p.  411,  quoted  in  Ualli weirs  ''Archaic  Diet.  Spalle,  or  chyppe, 
^i«g«i/M,  aswla. — '*  Promptorinm  Parvulorum/'  p.  467. 
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3.  Flat,  where  the  external  face  is  nearly  parallel  to  the 
internal,  and  the  two  edges  are  formed  by  narrow  facets,  as  in 
Fig.  200. 

4.  Polygonal,  where  the  extemsLl  face  consiBtfl  of  many  feceta, 
as  in  Fig.  192. 

These  several  varieties  may  be  long  or  short,  broad  or  narrow, 
straight  or  curved,  thich  or  thin,  pointed  or  obtuse.  The  character 
of  the  base  may  also  vary,  being  rounded  or  flat,  thick  or  thin, 
broad  or  narrow. 

The  cores  from  which  flakes  have  been  struck  are,  of  course,  of 
various  forms,  some  having  had  only  one  or  two  flakes  removed 
from  thom,  and  others  several.  In  the  latter  case  they  are  often 
more  or  less  regularly  polygonal,  though  only  few  of  the  facets  will 
be  of  the  full  breadth  of  the  flakes,  as  the  external  face  of  every 
successive  flake  carries  off  some  part  of  the  traces  of  those  pre- 
viously struck  off.  Not  unfrequ^itly  some  of  the  facets  are 
arrested  at  a  little  distance  from  the  end  where  the  blows  were 
struck,  in  consequence  of  the  flake  having  broken  short  off,  instead 
of  the  fissure  continuing  to  the  end  of  the  block.  Occasionally, 
and  more  especially  on  the  Yorkshire  Wolds,  the  nuclei  are  very 
small,  and  much  resemble  in  character  those  found,  with  numerous 
flakes,  in  India,  in  the  neighbourhood  of  Jubbulpore.' 

That  here  engraved  of  the  full  size  in  Fig.  189  was  found  by  myself 
at  Weaverthorpe,  Yorkshire.  I  have  already  ang- 
geabed  that  in  striking  off  such  amall  flakes  as 
Uiosa  removed  from  this  core,  some  sort  of  punch 
mast  have  beeu  used,  instead  of  the  blows  being 
administered  directly  by  a  hammer.  We  have  no 
conclnaive  evidence  for  what  purpose  such  minnte 
flakes  were  used  in  this  country,  anlesH  it  may 
have  been  as  drills  or  boring  tools,  some  of  which 
are  of  very  diminotive  size.  Snch  small  objects  r^s-  is*.— wmmiUiojp*.  | 
are  so  liable  to  escape  observation,  that  though  they  may  exist  in 
considerable  numbers,  they  are  but  rarely  found  on  the  surface  of 
the  ground.  Numerous  flakes,  however,  quite  as  minute,  have  been 
found  among  the  refuse  left  by  the  cave-dwellers  of  the  Reindeer  Period 
of  the  South  of  France,  and  their  edges  show  evident  signs  of  wear. 
The  flint  barbs  of  tiie  boue  barpoon-heads  occasionally  found  in  Scania 
are  also  mode  from  extremely  small  flakes. 

Among  the  Australians  t  we  find  very  minute  splintera  of  flint  and 
quartz  secured  to  wooden  handles  by  "  black  boy "  gum,  and  forming 
the  teeth  of  mde  saws  and  the  barbs  of  javelins.  Some  remarkably  small 
flakes  have  also  beeu  found  in  the  diamond  diggings  of  South  Africa, 

•  Prct.  Sec.  Ant.,  2nd  8.,  toI.  iii.  p.  38,    JVw.  Ai.  Sue.  Btng.,  1867,  p.  137. 
t-  Wood,  "  Nat.  Hilt,  of  Han,"  vd.  ii.  pp.  38—38. 
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in  eompany  with  firagments  of  ostrich  egg-shell,  such  as  with  the  aid  of 
the  flakes  might  have  been  converted  into  the  small  perforated  discs 
still  worn  as  ornaments  by  the  Bashmen. 

There  are  bat  few  published  notices  of  the  discovery  of  English  cores 
of  flint,  though  they  are  to  be  found  in  numbers  over  a  considerable 
tract  of  country,  especially  where  flint  abounds. 

I  have  recorded  their  finding  at  Bedhill,*  near  Reigate,  and  at  Little 
Solsbury  Hill,i  near  Bath.  I  have  also  numerous  specimens  from 
Gloucestershire,  Sussex,  Bedfordshire,  Suffolk,  and  Yorkshire.  In 
several  instances  two  series  of  flakes  have  been  struck  off,  the  one  set 
at  right  angles  to  the  other.  More  rarely  the  flakes  have  been  obtained 
from  both  ends  of  the  block. 

A  core  from  the  Fens  |  is  in  the  Museum  of  the  Cambridge  Anti- 
quarian Society,  and  several  were  found,  with  other  worked  flints,  in  the 
chambered  long  barrow  at  West  Kennet,  Wiltshire. 

Numerous  specimens  from  Peter's  Finger,  near  Salisbury,  and  else- 
where, are  in  the  Blackmore  Museum ;  and  a  number  were  found  by 
Colonel  A.  Lane  Fox  in  his  researches  at  Cissbury,  Sussex,  and  by  the 
Rev.  W.  Greenwell  at  Grime's  Graves.  §  Mr.  Joseph  Stevens  has  also 
described  specimens  from  St.  Mary  Bourne,  Hants. 

A  long  bludgeon-shaped  nodule  of  flint,  from  one  end  of  which  a  suc- 
cession of  flakes  had  been  struck,  was  found  in  a  grave,  with  a  contracted 
skeleton,  in  a  barrow  near  Winterboum  Stoke,  ||  Wilts. 

Dlustrations  of  cores,  and  of  the  manner  in  which  .^akes  have  been 
struck  from  them,  have  been  given  by  various  authors.^ 

The  existence  of  flakes  involves  the  necessity  of  there  having  been 
cores  from  which  they  were  struck ;  and  as  sUicious  flakes  occur  in 
almost  all  known  countries,  so  also  do  cores.  Those  of  large  size  and 
of  regular  polygonal  form  are  rare  in  Britain  and  Ireland,  and,  indeed, 
generally  in  Europe.  Some  of  the  largest  and  most  regular  occur  in 
Scandinavia.  I  have  also  some  good  examples  from  Belgium.  Many  of 
the  cores  from  Spienncs,  near  Mons,  were  subsequently  utilized  as  celts ; 
and  the  same  was  the  case  to  some  extent  at  Pressigny,  the  large  cores 
frt>m  which  have  already  been  described.  The  Mexican"^*  and  East 
Indian  if  forms,  in  obsidian  and  chcrty  flint,  have  also  been  mentioned. 
They  are  unsurpassed  for  symmetry,  and  for  the  skill  exhibited  in  remov- 
ing flakes  from  them. 

It  is  worthy  of  remark  that  cores  and  flakes  of  obsidian,  almost 
identical  in  character  with  those  from  Mexico,  have  been  found  in 
Greece. I  {     Specimens  are  in  the  Christy  Collection. 

Simple  flakes  and  splinters  of  flint  have  been  found  in  considerable 
numbers  over  almost  the  whole  of  Britain.     Of  the  four  here  shown. 

•  Prpe.  Sof,  Ant.,  2nd  8.,  vol.  i.  p.  73. 
t  Trans,  Fstkn,  Soc,^  N.  S.,  vol.  iv.  p.  241. 
I  Arch,  Joum.^  vol.  xvii.  p.  170. 
4  J<mrm,  Ethnoi.  Sec.  Lond.,  vol.  ii.  p.  430. 
I  Mem,  Amthrop.  ifoc.  Lomi,,  vol.  i.  p.  142. 

t  See  Wonaae,  «•  Noni.  Oldi.,**  No.  60  ;  -  Guide  to  North.  Areh./*  p.  39  ;  ind  the 
authors  already  cited  at  p.  245. 

••  P.  25.    ^  also  Tvlor.  "  Anahuac,"  p.  96. 

ft  Gfi.  Jftf^..  vol.  iii.  p.  433 ;  iv.  43. 

::  Dr.  O.  Finlay.  *•  Object*  found  in  Greece,"  1869. 
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Hg.  IdO  was  found  near  Newhaven,  BoBsex ;  i^.  191  near  Reigate,  Snrre; ; 
Fig.  192  near  Icklinghsm,  Suffolk ;  and  Fig.  198  at  Seaford,  Bnasex.  At 
each  of  theae  places  they  occar  in  great  numbers  on  the  eur&oe,  and 
near  Reigate  some  thonaanda  were  collected  by  Mr.  Shelley,  of  whose 
diacoverieB  I  some  years  ago  gave  an  account  to  the  Society  of  Anti- 
qnaries.*  The  counties  in  wtuch  they  principally  abound  are  perhaps 
Deronshira,  DorBetBhire,  Wilts,  Hants,!  Susses,  Suffolk,  Norfolk,  Derby- 
shire, and  Yorkshire;  but  they  may  be  said  to  be  ubiquitous.  In  eome  parts 
of  Devonshire,  and  especially  near  Croyde,  they  occnr  in  great  numbers, 
so  great,  indeed,  as  to  have  led  Mr.  Wliitley  *,  to  suppose  them  to  have 
been  formed  by  natural  caoaes  rather  than  by  human  agency.  Far 
more  rational  accounts  of  them  have  been  given  by  Ur.  Townshend  M. 
Ha]l,§  Mr.  H.  S.  Ellis,||  and  Mr.  C.  Spence  Bate,  F.R.S.1F 


Flakes  and  aplinters  of  flint  frequently  occur  in  and  around  ancient 
encampments  and  settlements,  as  well  as  in  association  with  inter- 
ments both  by  cremation  and  inhumation.  Many  of  the  immense 
number  of  "  spear-heada  "  collected  by  Mr.  Bateman  in  hia  investigations 
were  of  the  simple  flake  form,  and  others  were  flakes  with  but  slight 
secondary  working  at  the  edges,  such  as  will  hereafter  be  noticed. 
Many  other  instruments  which  he  discovered  were  merely  flakes,  such 
as  the  thick-backed  cutting  instrument  of  flint  8  inches  long,  with  a 
bronze  dagger  and  two  sntall  balls  of  stone,  in  a  barrow  containing  a 
skeleton  near  Pickering,**  which  would  appear  to  have  been  of  this 
character.  They  occurred  with  burnt  bones  in  cinerary  urns  at 
Broughton.ti  Lincolnshire,  in  one  case  with  a  flat  bronze  arrow-head; 
and  at  Summer  Hill,^  I  near  Canterbury  ;  with  burnt  bones  and  bronze 
daggers  in  a  barrow  at  Teddington,§§  Middlesex;  at  Penhow,|[||  Mon- 

■   Pror.  See.  Ant.,  2nd  S.,  vol.  i.  p.  S9.     Bee  alio  Arch.  Joum.,  vol.  ivii.  p.  171. 

t  "  Fliot  ImpU.,  &c.,  round  mt  St.  M&iy  BoutnB."  Jo«.  SteTeDS,  1S67. 

;  Jotmt.  X.  Intt.  ComicaU,  Oct.  1S64.  j  Proc.  Soc.  Ant.,  2nd  8.,  toI.  iii.  p.  22. 

I   Traru.  PreA.  Cong.,  I8S8,  p.  89.      Tr.  Dtten.  Aaoc.,  toI.  i.,  part  T.  p.  80. 

5  Op.  til.,  p.  128.  •■  "  Ten  Yean'  Dig.,"  p.  228. 

tt  Arch.  Juan.,  vol.  Tiii.  p.  313.  JJ  Arch.  Attae.  Jaum.,  voLiiii.  p.  241. 

ii  Arth.,  vol.  xixTi.  p.  ITS.  Illl  Arch.  Joum.,  roL  zviii.  p.  71- 
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month ;  and  in  the  Gristhorpe  harrow,*  near  Scarhorongh ;  with 
burnt  bones  in  a  circle  of  stones  near  Llanaber,!  Merionethshire,  where 
no  flint  occurs  naturally ;  with  burnt  bones  in  an  urn  beneath  a  tumulus 
at  Brynbugeilen,!  Llangollen;  in  a  barrow  near  Blackbury  Castle, § 
Devon ;  and  at  Hollingsclough  and  Upper  Edge,  ||  Derbyshire.  Flakes,  not 
of  flint,  but  of  a  hard  silicious  grit,  occurred  in  a  cist  with  burnt  bones 
near  Harlech  ;1I  and  of  some  other  hard  stone  in  a  cist  in  Merioneth- 
shire.** Other  instances  have  been  cited  by  Colonel  A.  Lane  Fox, 
F.S.A.,||  who  found  several  rough  flakes  and  splinters  of  grit  and  felspathic 
ash  in  cairns  near  Bangor,  North  Wales.  Some  of  these  showed  signs  of 
rubbing  and  use  on  their  edges  ;  in  some  cases  they  had  the  appearance 
of  having  been  scraped  by  metal.  Whether  they  were  the  weapons  and 
tools  of  the  people  buried  in  the  cairns,  or  merely  votive  offerings, 
appeared  to  be  somewhat  doubtful.  The  urns  associated  with  them 
were  such  as  might  well  belong  to  the  Bronze  Period. 

Flint  flakes  are  described  as  found  in  graves  with  contracted  inter- 
ments at  Amble,  H  Northumberland ;  at Diijffield,§§  Yorkshire;  Ballidon 
Moor, II II  Derbyshire;  Littleton  Drew,1[1I  and  Winterboum  Stoke,*** 
Wilts.  The  Hev.  W.  Greenwell,  F.S.A.,  has  also  found  them  in  great 
numbers  with  interments  of  different  characters.  They  occurred  wi^  ex- 
tended burials  at  Oakley  Park,f  if  near  Cirencester.  In  some  of  the  long 
barrows  they  are  especially  numerous,  upwards  of  three  hundred  having 
been  found  by  Dr.  Thumam  at  West  Kennet,m  while  there  were  three 
only  in  that  of  Rodmarton,§§§  and  two  were  found  at  the  base  of  the 
cairn  in  the  chambered  tumulus  at  Uley,||||||  Gloucestershire.  Another 
was  found  with  a  skeleton  in  a  long  barrow  near  Littleton  Drew.HHH 
Sir  Richard  Colt  Hoare  speaks  of  a  great  quantity  of  chipped  flints,  pre- 
pared for  arrows  or  lances,  as  having  been  found  in  barrows  on  Long 
Street  Down,****  Wilts,  and  at  Brigmilston;t+tt  but,  as  a  rule,  he 
seems  not  to  have  taken  much  notice  of  such  simple  forms.  Others  have 
been  found  with  ashes  at  Helmingham,|m  Suffolk. 

It  is,  however,  needless  to  cite  more  instances  of  their  occurrence 
with  interments  belonging  to  the  Stone  and  Bronze  Ages,  as  the  presence 
of  flakes  and  chippings  of  flint  is  in  such  cases  the  rule  rather  than  the 
exception. 

In  Scotland,  where  flint  is  a  scarcer  natural  product,  they  are  also 
found.  As  instances  I  may  cite  one  found  in  an  urn  within  a  cist  at 
Tillicoultry,§§§§  Clackmannanshire;  and  in  a  cist  in  Arran.|||||j{|  In 
some  parts  of  Aberdeenshire  %%%%  and  Banffshire  they  are  numerous,  and 

•  Seliquary,  vol.  vi.  p.  4.  f  Arch.  Joum.^  vol.  xii.  p.  189. 

X  Arch.  Camb.y  2nd  S.,  vol.  i.  p.  381 ;  ii.  222.    j  Arch.  Atsoc.  Journ.,  vol.  xviii.  p.  6S. 
I  Relujuary,  vol.  iii.  p.  162.  51  Arch.  Joum.,  vol.  ix.  p.  92. 

♦•  Arch.  Camb.,  2nd  S.,  vol.  iii.  p.  102. 

ft  Joum.  Ethnol.  Soc.,  vol.  ii.  p.  306.  H  Arch.  Joum.,  xiv.  p.  281. 

^  Arch.,  vol.  xxxiv.  p.  252.  ||||  "Cran.  Brit,"  vol.  ii.  pi.  1,  p.  2. 

%%  "  Cr.  Br.,"  vol.  ii.  pi.  24,  p.  3.  •♦•  Mem.  Anthrop.  Soc.  Lond.,  vol.  i.  p.  142. 

ft f  Arch.  Assoc.  Joum.f  vol.  xvii.  p.  73.    XXt  Arch.,  vol.  xxxviii.  p.  416. 
U^  Proc.  Soc.  Ant.,  2nd  S.,  vol.  ii.  p.  278.    |i||t|  Arch.  Joum.,  vol.  xi.  p.  322. 
\%%    UiiUh.  Mag.,  vol.  iii.  p.  170.  ••••  '*  South  Wilte,"  p.  193. 

tttt  Ibid.,  p.  1«)5.  XXtt  ^^c^'  Joum.,  vol.  xxi.  p.  172. 

\m  Cat  Arch.  In«t.  Mus.  Edin.,p.  20.    i||||i||  Proc.  iioc.  Ant.  Scot.,  vol.  iv.  p.  607. 
5155  Op.  cii.,  vol.  iv.  p.  385,  and    vi.  234,  240.      Quart.  Joum.  Geoi.  Soc.,  IS66, 
vol.  xxi.  p.  192. 
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in  the  Bachan  district  are  associated  with  shell  mounds,  or  kjokken- 
moddings.  They  occur  also  in  Lanarkshire  and  Elgin.*  In  Orkney  f 
they  abound ;  as  also  at  the  Bin  of  Cullen,!  where  a  manufactory  of 
arrow-heads  seems  to  have  existed.  In  cists  in  Roxburghshire  § 
were  sepulchral  urns  and  numerous  flint  flakes;  and  in  Argyllshire! 
there  were  in  a  cist  with  a  skeleton  flint  flakes  in  such  numbers  as  to 
form  a  heap  from  18  inches  to  2  feet  in  height.  Some  of  white 
quartz  have  been  found  associated  with  arrow-heads  in  Banflshire.1i 
Little  heaps  '''*  of  six  or  eight  were  found  in  each  comer  of  a  grave  at 
Glashfarquhar,  Aberdeen. 

As  ancient  encampments  or  settlements  where  flint  flakes  occur  in 
numbers,  I  may  mention  Maiden  Bower,  near  Dunstable ;  Pulpit  Wood, 
near  Prince's  Risborough  ;  Cissbury,!!  Beltout  Castle,  and  other  encamp- 
ments in  Sussex;  Little  Solsbury  Hill,  near  Bath ;  Castle  Ring,||  Can-, 
nock  Chase;  Avebury,§§  Wilts;  and  Callow  Hill,||||  Oxfordshire.  They 
have  been  found  in  wonderful  abundance  on  the  surface  in  the  counties 
already  mentioned,  and  their  occurrence  has  been  noticed  near  Bradford 
.Abbas  ;1i1I  near  Folkestone ; ***  at  Possingworth  Manor,+tt  Uckfield  ; 
near  Hastings  ;  |||  Stonham  §  §  §  and  Icklingham,  Sufiblk ;  near  Grime's 
Graves,  Norfolk ;  |  1 1{  St.  Mary  Boume,1[1I1I  Hants  ;  and  in  a  turbary  at 
Heneglwys,****  Anglesea,  an  island  in  which  no  flint  occurs  naturally. 
Two  from  Camo,  Montgomeryshire,  are  engraved  in  the  Archaologia 
Cf'mbrensisAiW  They  have  also  been  found  under  a  submerged  forest 
on  the  coast  of  West  Somerset.  J  }  1 1 

In  districts  where  flint  was  an  imported  luxury,  other  stones,  usually 
containing  a  large  proportion  of  silica,  and  when  broken  presenting  a 
conchoidal  fracture,  served,  so  far  as  the  material  allowed,  the  same 
purposes  as  flint.  Of  this  a  few  instances  have  already  been  given.  In 
some  cases  even  laminated  sandstones,  shales,  and  slates  seem  to  have 
been  utilized.  Numerous  relics  of  this  kind,  some  so  rude  that  their 
purposes  may  appear  doubtful,  were  found  by  Mr.  S.  Laing,  M.P.,§§§§  in 
Caithness.  Large  oval  flakes,  made  from  sandstone  pebbles,  were  found 
in  very  great  numbers  in  and  around  the  ancient  dwelling  at  Skaill, 
Orkney.  In  form,  however,  these  approximate  more  nearly  to  the  Pict's 
knives,  of  which  hereafter,  than  to  ordinary  flakes.  The  method  of 
their  manufacture  has  been  described  by  Mr.  Laing.|||||||| 

A  curious  stone  knife  or  dagger,  found  beside  a  stone  cist  in  Perth- 
shire,1'*1i1i  is  described  as  a  natural  formation  of  mica  schist,  the  peculiar 
shape  of  which  has  suggested  its  adaptation  as  a  rude  but  efficient 
implement. 

•  P.  S.  A.  S.f  vol.  vi.  p.  261,  and  v.  61.        t  Arch.  Joum.^  vol.  xx.  p.  35. 
X  Anthrop.  Rev.,  vol.  ii.,  Ixiv.  §  Wiljon,  **Preh.  Ann.  of  Scot.,*    vol.  i.  p.  177. 

II  Ibid.,  p.  178.  ^  Proc.  Soc.  Ant.  Scot.,  vol.  v.  p.  13. 

♦♦  Arch.  Scot.,  vol.  iii.  p.  46.  ft  Arch.,  vol.  xlii.  p.  64. 

XX  Arch.  Journ.,  vol.  xx.  p.  198.  $§  **  Salisb.  vol.  Arch.  InBt.,*'  p.  106. 

II II  Journ.  Ethn.  Soc,  vol.  i.  p.  10. 

f  f  Arch.  Journ.,  vol.  xxiii.  p.  300 ;  vol.  xxv.  p.  156.     ••♦  Geol.  Mag.,  vol.  vii.  p.  443. 
ff t  Arch.  Journ,^  vol.  xxii.  p.  68.  XXX  AW*.  Arch.  Coll.,  vol.  xix.  p.  63. 

m  Arch.  Amoc.  Journ.,  ro\.  xxiv.  p.  182,  &c.    ||||||  Journ.  Eth.  Soe,,  vol.  ii.  p.  421. 
^Hf  "Hintlmpta.,"  Jofl.  Stevena,  1867.     •♦••  Arch.  Journ.,  vol.  xxi.  p.  168. 
tttt  3rd  S.,  vol.  iii.  p.  304.  XXXX  J^***^-  -^'*-  -^o^^m  ^ol.  ii.  p.  141. 

^\\\  **  Prehitt.  Rem.  of  C&ithnefls,"  Proc.  Soc.  Ant.  Scot.,  vol.  vii.  p.  37. 
P.  S.  A.  S.,  vol.  vii.  p.  73.  5115  Ibid.,  vol.  i.  p.  101. 
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Borne  rude  spear-beads  of  flint  and  greenstone  are  said  to  have  been 
found  near  Pytchley,'*'  Northamptonshure ;  and  some  of  Kentish  rag  at 

Maidstone,  t 

Flakes  of  qnartzite  have  been  found,  together  with  some  of  flint  and 
quartz,  and  with  polished  celts,  in  some  of  the  caverns  inhabited  daring 
tiie  Neolithic  Period  in  the  Pyrenees  of  the  Ariege4  and  also  in  the 
Lake-settlement  of  Greag.§ 

When  we  consider  how  well  adapted  for  cutting  purposes  were 
these  simple  flakes  of  flint,  and  how  they  constituted,  as  it  were, 
the  raw  material  for  so  many  of  the  more  finished  forms,  such  as 
arrow-heads,  of  which  the  consiimption  in  ancient  times  must 
haye  been  enormous ;  and  when,  moreover,  we  take  into  account 
that  in  producing  a  well-formed  flake  many  waste  flakes  and  mere 
splinters  must  probably  have  been  struck  off,  and  that  in  forming 
the  large  implements  of  flint  almost  innumerable  chips  or  spalls 
must  have  been  made,  their  abundance  on  the  sites  of  ancient 
dwelling-places  is  by  no  means  surprising,  especially  as  the 
material  of  which  they  are  formed  is  almost  indestructible. 

Such  fragments  of  flint  must  have  been  among  the  daily  necessities 
of  ancient  savage  life,  and  we  can  well  imderstand  the  feeling  which 
led  the  survivors  of  the  departed  himter  to  place  in  his  grave  not 
only  the  finished  weapons  of  the  chase,  but  the  material  from  which 
to  form  them,  as  a  provision  for  him  in  **  the  happy  hunting 
grounds,"  the  only  entrance  to  which  was  through  the  gate  of 
Death. 

The  occurrence  of  flint  chips  and  potsherds  in  the  soil  of  which 
barrows  are  composed  may  in  some  cases  be  merely  the  result 
of  their  being  made  up  of  earth  gathered  from  the  surface  of  the 
ground,  which  from  previous  occupation  by  man  was  bestrewn 
with  such  remains.  It  is,  however,  often  otherwise,  especially 
when  the  flakes  are  in  immediate  association  with  the  interment. 
The  practice  of  throwing  a  stone  on  a  cairn  is  no  doubt  a  relic 
of  an  ancient  custom.  The  "  shards,  flint,  and  pebbles  "  which 
Ophelia  should  have  had  thrown  on  her  in  her  grave  may,  as  has 
been  suggested  by  Mr.  Green  well,  II  point  to  a  sacred  Pagan 
custom  remembered  in  Christian  times,  but  then  deemed  irre- 
ligious and  unholy. 

The  presence  of  flint  flakes  in  ancient  graves  is  not,  however, 
limited  to  those  of  the  so-called  Stone  and  Bronze  Periods,  but 

•  Arch.  Amoc.  Journ.^  ▼ol.  ii.  p.  203.  f  Arch.  Assoc.  Joum.,  vol.  xiii.  p.  319. 

Qarrigou  et  Filhol,  **  Age  de  la  Pierre  polie,'*  &c.,  pi.  vii.  and  viii. 
De  Bonstetten,  2nd  Supp.  au  Rec.  d'Ant.  Suisftefl,  pi.  i. 
Arch.  Joum.,  vol.  xxii.  p.  116. 
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they  occur  with  even  later  interments.  It  seems  probable  that 
the  flint  was  in  some  cases  buried  as  a  fire-producing  agent, 
and  not  as  the  material  for  tools  or  weapons.  In  a  cist  at 
Lesmurdie/  Banffshire,  apparently  of  early  date,  were  some 
chips  of  flint  which  appeared  to  the  discoverer  to  have 
been  originally  accompanied  by  a  steel  or  piece  of  iron  and 
tinder.  The  oxide  of  iron  may,  however,  have  been  merely  the 
result  of  the  decomposition  of  a  piece  of  iron  pyrites.  At  Worle 
Hill,t  Somersetshire,  "flint  flakes,  prepared  for  arrow-heads,'* 
were  foimd  with  iron  spear-heads  and  other  objects,  though  it  is 
very  doubtfid  whether  they  were  in  true  association.  In  Saxon 
graves,^  however,  small  nests  of  chipped  flints  are  not  imfrequent, 
and  the  same  is  the  case  with  Merovingian  and  Frankish  inter- 
ments, sometimes  accompanied  by  the  steels  or  briquets,^  at  other 
times  without  them.  I  have  a  wrought  flint  of  this  class,  curiously 
like  a  modem  gun-flint,  from  an  early  German  grave  near  Wies- 
baden. Occasionally  flakes  of  other  materials  than  flint  occur.  Their 
presence  in  graves  is  regarded  by  M.  Baudot  as  due  to  a  reminis- 
cence of  some  ancient  rite  of  sepulture.  In  the  Anglo-Saxon 
biirial- ground  at  Hamham  HillJI  near  Salisbury,  and  at  Ozengal, 
steels  were  also  found.  The  Rev.  W.  Greenwell,  F.S.A.,  found 
a  steel,  in  form  much  like  those  of  modem  date,  in  a  Saxon 
grave  at  Uncleby,  in  the  East  Riding  of  Yorkshire.  As  has  been 
pointed  out  by  Mr.  Akerman,  Schefferif  informs  us  that  so  late 
as  the  seventeenth  century  the  Lapps  were  buried  with  their  axe, 
bow,  and  arrows,  and  a  flint  and  steel,  to  be  used  both  in  a  future 
life,  and  in  finding  the  way  to  the  scene  of  their  future  existence. 

Flakes  and  rudely  chipped  pieces  of  flint  are  also  of  very  common 
occurrence  on  the  sites  of  Roman  occupation,  as,  for  instance,  at 
Hardham,  Sussex,**  where  Mr.  W.  Boyd  Dawkins,  F.R.S.,  found 
them  associated  with  Roman  pottery.  At  Moel  Fenlli,tt  also,  in 
the  Vale  of  Clwyd,  there  occurred  with  Roman  pottery  some  flint 
flakes  which  have  been  figured  as  arrow-heads,  and  with  them  what 
is  termed  a  stone  knife,  but  which  is,  however,  more  probably  a 

•  Proc.  Soc.  Ant,  Scot.^  vol.  i.  p.  210.  f  Arch.  A»»oc.  Journ.y  vol.  xii.  p.  299. 

X  See  Arch,  Journ.,  vol.  xi.  p.  211,  and  xx.  189;  Wright,  *'  Rems.  of  a  Prim. 
Peop.  in  Yorksh.,"  p.  10. 

\  See  Cochet,  **  Normandie  Souterr.,"  p.  2d8 ;  Baudot,  ^  S^p.  des  Barbaree,"  p. 
76  ;  IVoyon,  <*  Tombeaux  de  Bel- Air ;"  Lindonschmit,  "  Todtenlager  bei  Seltzen," 
p.  13. 

H  Areh.y  vol.  xxxv.  p.  267. 

f  "  Hint  of  Lapland,"  ed.  1704,  p.  313  ;  Koysler,  "  Ant.  Sept.,"  n.  173. 

**  Su$9€X  Arch.  CoU,y  vol.  xvi.  p.  63.  ff  Areh,  Oamb,,  2nd  S.,  vol.  i.  p.  S8. 
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whetstone  used  to  sharpen  those  of  steel.  I  have  myself  noticed 
flint  flakes  at  Regulbium  (Recnlvers),  Yerulamium  (St.  Albans), 
and  on  other  Boman  sites.  Many  of  them  were  no  doubt  used  for 
producing  fire,  but  the  more  finished  flakes  may  possibly  have 
served  as  carpenters'  tools  for  scraping,  in  the  same  way  as  frag- 
ments of  glass  are  in  use  at  the  present  day. 

There  is,  however,  another  cause  why  rude  splinters  of  flint 
should  accompany  Roman  remains,  especially  in  the  case  of  villas 
in  country  districts,  for  the  Mbuium,  or  threshing  implement 
employed  both  by  the  Romans  and  other  ancient  civilized  nations, 
was  a  *^  sharp  threshing  instrument  having  teeth,''  *  in  most  cases 
of  flint.  Yarrot  thus  describes  the  tribuium: — "Id  fit  i  tabul& 
lapidibus  aut  ferro  exasperate,  quae  imposito  auriga  aut  pondere 
grandi  trahitur  jumentis  junctis  ut  discutiat  d  spici  grana." 
Another  form  of  the  instrument  was  called  traha  or  trahea.  In 
the  East,  in  Northern  Africa,  Madeira,  Tenerifie,  and  probably 
other  parts  of  the  world,  threshing  implements,  which  no  doubt 
closely  resemble  the  original  tribula,  are  still  in  use.  The  name  is 
still  preserved  in  the  Spanish  trilla  and  the  Portuguese  triiAo,  but 
survives,  metaphorically  alone,  in  our  English  tribulation.  Drawings 
of  various  tribula  have  been  given  by  different  traveUers,^  and  the 
implements  themselves  from  different  countries  may  be  seen  in  the 
Christy  Collection  and  in  the  Blackmore  Museum.  They  are  flat 
sledges  of  wood,  five  to  six  feet  in  length,  and  two  or  three  in 
breadth,  the  under  side  pitted  with  a  number  of  square  or 
lozcnge-shuped  holes,  mortised  a  little  distance  into  the  wood,  and 
having  in  each  hole  a  flake  or  splinter  of  stone.  In  those  from 
Madeira  this  is  a  volcanic  rock,  but  in  that  from  Aleppo — ^preserved 
in  the  Christy  Collection,  §  and  sho^Ti  in  Fig.  194— each  flake  is 
of  cherty  flint,  and  has  been  artificially  shaped.  Occasionally  there 
are  a  few  projecting  ribs  or  runners  of  iron  along  part  of  the 
machine,  but  in  most  instances  the  whole  of  the  armature  is  of 
stone.  As  each  trilho  is  pro>'ided  with  some  hundreds  of  chipped 
stones,  we  can  readily  understand  what  a  number  of  rough  flakes 
might  be  left  in  the  soil  at  places  where  they  were  long  in  use,  in 
addition  to  the  flakes  and  splinters  which  for  centuries  have  been 
used  for  striking  a  light. 

Flakes  and  splinters  of  silicious   stone,  whether  flint,  jasper, 

•  Isaiah,  chap.  xli.  vor.  1.5.  t  IV  Ro  Rust,,  lib.  i.  t'^p.  52. 

♦  Smith's '•  Diet,  of  iik.  and  Rom.  Ant./*  #.r.  Tribuium.     Wilkinsons  '•Anr. 
Efryntians,**  vol.  ii.  n.  190;  iv.  94. 

\  For  the  use  of  this  cut  I  am  indebted  to  Mr.  A.  W.  Franks,  F.S.A. 
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chert,   iron-stone,    quartzitc,    or  obsidian,    arc  to    be    found    in 
almost  all  known  countries,  and  belong  to  oil  ages.     They  are,  in 


fact,  the  most  catholic  of  all  stone  implomenta,  and  have  been  in 
USD  "  semper,  ubique,  ct  ab  omnibus."     Whether  wo  look  in  our 
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old  river-gravels  of  the  age  of  the  mammoth,  in  our  old  cave- 
deposits,  our  ancient  encampments,  or  our  modem  gun-flint  manu- 
factories, there  is  the  inevitable  flake.  And  it  is  almost  universally 
the  same  in  other  countries — in  QTcenland  or  South  Africa,  on 
the  fleld  of  Marathon  or  in  the  backwoods  of  Australia,  among 
the  sands  of  Arabia  ♦  or  on  the  plains  of  America, — wherever  such 
flakes  and  splinters  are  sought  for,  they  are  almost  sure  to  be  found, 
either  in  use  among  the  savage  occupants  of  the  country  at  the 
present  day,  or  among  civilized  nations,  left  in  the  soil  as  memo- 
rials of  their  more  or  loss  remote  barbarian  ancestors. 

Flint  flakes  are  found  in  great  abundance  in  Ireland,  especially  in 
Ulster,  where  the  raw  materid  occurs  in  the  chalk.  At  Toome  Bridge, 
on  the  shores  of  Lough  Neagh,  many  thousands  have  been  found,  and 
they  occur  in  abundance  in  slightly  raised  beaches  along  the  shores  of 
Belfast  Lough.  They  are  rarely  more  than  4  or  5  inches  in  length  ; 
and  S3rmmetrical,  flat,  parallel  flakes  are  extremely  rare.  Many  pointed 
flakes  have  been  slightl^f  trimmed  i  at  the  butt-end,  and  converted  into  a 
sort  of  lance-head  without  further  preparation.  They  are  occasionally 
formed  of  Lydian  stone. 

In  Scandinavia  the  art  of  flaking  flint  attained  to  great  perfection,  and 
flat  or  ridged  symmetrical  flakes,  as  much  as  6  inches  long,  and  not 
more  than  }  inch  wide,  are  by  no  means  uncommon.  Occasionally 
they  are  as  much  as  8  or  9  inches  long.  |  The  ridge  is  sometimes  formed 
by  cross- chipping.  The  bulk  of  the  flakes  from  the  kjukken-moddings 
are  of  a  rude  character,  though  very  many  show  traces  of  use. 

In  Germany  long  flakes  of  flint  are  rare,  but  one  about  6^  inches 
long,  found  in  Bhenish  Hesse,  is  engraved  by  Lindenschmit.§ 

In  some  parts  of  France  thoy  are  extremely  plentiful,  especially  on  and 
around  the  sites  of  ancient  flint  ateliers.  Some  flakes,  like  those  pro- 
duced at  Pressigny,  were  of  great  length.  One  no  less  than  13^  inches 
long,  and  not  more  than  1^  inches  broad  at  the  butt,  found  at  Pauilhac, 
in  the  Valley  of  the  Gers,  has  been  figured  in  the  Hevue  de  Gii8co(jtte,\\ 
A  flake  from  Gergovia,  9  inches  long,  is  in  the  Museum  at  Clermont 
Ferrand. 

Long  flakes  found  in  Franco  have  been  engraved  by  numerous 
author8,1I  and  some  from  Belgium  by  Le  Hon.'^'''' 

Obsidian  cores  and  flakes  have  been  found  in  Lorraine,! f  the  material 
having  been  brought  from  Auvergne. 

Flakes  occur,  but  not  so  abundantly,  in  Spain  and  Portugal.  A  frag- 
ment of  a  ridged  flake  of  jasper,  found  in  the  cave  of  Albunol  in  Spain,  J  J 

•  Proc.  Soc.  Ant.  Scot.^  vol.  vi.  p.  2.33. 

t  Arch.,  vol.  xH.  p.  401.     Sec  also  AVildc,  "  Cnt.  Mus.  K.  I.  A.,"  p.  10. 
^  ISee  Lubbock,  "  Preh.  Times/'  2nd  ed.,  p.  80. 

]  Alt.  u.  h.  v.,  vol.  ii.  Uvfl  viii.  Taf.  i.  4.  ||  Tom.  xi,  1865. 

%  Chantro,  *•  Etudes  Paleoi^lhnol.,"  18G7.     Watelet,  "  L'Aj?u  do  l*ierro  dans  lo 
D6p.  de  I'Aisno,"  1806.     De  Ferrv,  "  Anc.  de  rilonimo  dans  lu  Maconnais,"  1867. 
••   "  I/Honinio  Fossile,"  2nd  od.,  p.  loO. 

ft  Comptet  lUndux,  1866,  vol.  Ixii.  p.  347;  1867,  vol.  Ixv.  p.  llf.. 
Xl  Do  Gon^ra,  "  Ant.  Preh.  do  Andalusia,"  p.  49,  fg.  60. 
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IB  H  inches  long.  In  one  of  the  Genista  Caves '''  at  Gibraltar  there  was 
found  one  of  the  long  flakes,  but  of  -which  a  part  had  been  broken 
off.     Another,  6^  inches  long  and  i  inch  wide,  was  also  found. 

In  Italy  they  are  by  no  means  uncommon,  sometimes  of  great  length. 
One,  7  inches  long,  is  figured  by  Nicolucci.f 

Among  the  Swiss  Lake-dwcllcrs  considerable  use  was  made  of  flint 
flakes,  not  only  as  the  material  for  arrow-heads,  but  for  cutting  tools. 
So  great  was  the  abundance  of  flint  left  on  the  site  of  some  of  their 
habitations,  as  at  Nussdorf,|  that  in  after  ages  the  spot  was  resorted  to 
for  generations,  in  order  to  procure  flints  for  use  with  steel.  It  was  by 
their  being  thus  known  as  flint-producing  spots  that  some  of  the  Lake- 
dwellings  were  discovered.  A  flake  nearly  7  inches  long,  from  peat,  in 
the  Canton  deVaud,  has  been  engraved  by  De  Bonstetten.§ 

In  Egypt  II  flakes  of  flint  have  been  found  in  considerable  numbers  in 
certain  localities,  some  of  them  associated  with  polished  stone  hatchets  ; 
others  are  possibly  of  no  very  remote  antiquity,  though  undoubtedly  of 
artificial  origin,  and  not  of  merely  natural  formation,  as  has  been  sug- 
gested by  Lepsius.lF  That  distinguished  antiquary  has,  however,  found 
a  number  of  well-formed  ridged  and  polygonal  flakes  in  Egypt,  some  of 
them  in  a  grave  which  he  has  reason  to  assign  to  about  2500  b.c. 

The  presence  of  numerous  flakes,  scrapers,  and  other  forms  of  flint 
instruments  has  also  been  noticed  in  Algeria.'-''''  They  are  for  the  most 
part  rude  and  small. 

In  Southern  Africa, ff  near  Capetown  and  Grahamstown,  flakes  abound 
on  the  surface  of  the  ground,  sometimes  of  chert  or  flint,  but  often  of 
basaltic  rock.     I  have  one  from  Grahamstown  8  inches  in  length. 

Their  occurrence  in  India  has  already  been  noticed.  The  flakes  from 
Jubbulporell  are  for  the  most  part  of  small  size,  but  some  of  the 
flakes  removed  from  the  cores  found  in  the  liver  Indus  must  have 
been  at  least  5  or  6  inches  long. 

In  America,  flint,  or  rather  hornstone  flakes,  are  not  uncommon, 
though  not  so  often  noticed  as  the  more  finished  forms.  Some  found  in 
the  mounds  of  Ohio  are  of  considerable  length,  one  engraved  by  Squier 
and  Davis  §  §  being  5^  inches  long,  and  some  of  the  Meidcan  flakes  of 
obsidian  being  fully  6  inches  in  length. 

In  ancient  times  the  Ichthyophagi  arc  described  by  Diodorus  ||||  as 
using  antelopes'  horns  and  stones  broken  to  a  sharp  edge  in  their 
fishing,  "  for  necessity  teaches  everything."  They  are  still  in  some 
cases  used  without  any  secondary  chipping  or  working  into  form. 

•   Tram.  Treh.  Cong.,  1868,  pi.  \'iii.  3. 

t  '*  Di  alcuni  Armi  ed  Utensili  in  Piotra,"  1863,  tav.  ii. 

X  KeUer,  *•  Pfahlbauten,"  6Ut  Ber.  p.  272. 

^  •♦  Supp.  au  Rec.  d'Ant.  Suisaes,"  pi.  i.  5. 

II  Itev.  Arrh.f  vol.  xx.  p.  441.  •*  Materiaux,"  vol.  v.  p.  399  IIm,  Comptes  Rendus, 
18<j9,  vol.  Ixix.  p.  1312.    ^Vrcelin,  "  Ind.  prim,  en  Ej^vpto  ct  en  B}'rio,"  1870. 

%  *•  Zeitachrift  fur  JEgypt.  Sprncho,"  &c.,  Juli,  1870. 

•♦   ComptcM  llendut,  1869,  vol.  Ixviii.  pp.  196,  345. 

ft  Trans.  Cong.  Vrch.  Arch.y  1868,  p.  69.     0vol.  Mag.,  vol.  v.  p.  532. 

XX  Troc.  i>oc.  Ant.,  2nd  S.,  vol.  iii.  p.  38.  Journ.  of  Ant.  Soc.of  Cent.  Prov.,  vol.  i. 
p.  21. 

^}  '*  Anc.  Hon.  of  Misiiiss.  Vail.,"  p.  215.  ||||  Lib.  iii.  c.  15. 
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We  find,  for  in  stance,  flakea  of  flint  or  obsidian 
employed  almost  in  the  condition  in  which  they 
were  etnick  off  from  the  parent  block,  as  lance 
nnd  javelin  heada,  among  several  savage  people, 
such  as  the  nativea  of  Australia,  the  Admiralty 
lalanda,  and  New  Caledonia*  One  of  those  said 
to  be  iu  use  among  the  latter  people  is  shown, 
half  size,  in  Fig.  195,t  and  exhibits  the  method 
of  attachment  to  the  shaft.  The  butt^end  of 
the  flake  is  let  into  a  socket  in  a  short  taper- 
ing piece  of  wood,  into  tho  other  extremity  of 
I  which  the  end  of  the  long  light  shaft  is  in- 
serted ;  both  flake  and  shaft  are  next  secured 
by  tying,  and  then  the  whole  of  the  socket 
and  ligatures  are  covered  up  with  a  coating  of 
resinous  gum.  Some  of  the  long  parallel  flakes 
appear  to  have  been  halted.  One  such,  probably 
from  Mexico,  has  been  engraved  by  Aldrovandus 
as  a  culler  lapideut.*  A  tool  in  use  among  the 
natives  of  Easter  Island  consisted  of  a  large  flake 
of  obsidian,  with  a  roughly  chipped  tang,  which 
was  inserted  in  a  slit  in  the  handle  to  which 
it  was  bound,  the  binding  being  tightened  by 
means  of  wooden  wedges  driven  in  under  the 
string. 

But  to  return  to  the  flakes  of  flint  which 
were  used  in  this  country  for  scraping  or  cutting 
purposes  at  an  early  period,  when  metal  was 
either  unknown  or  comparatively  scarce.  Each 
flake,  when  dexterously  made,  hos  on  either  side 
a  cutting  edge,  so  sharp  that  it  almost  might, 
like  the  obsidian  flaken  of  Mexico,  be  used  to 
shave  with.  As  long  an  this  edge  is  used 
merely  for  cutting  soft  substances  it  may  remain 
for  some  time  comparatively  uninjured,  and  even 
if  slightly  jagged  its  cutting  power  is  not  im- 

■  Wood,  "Nat.  Hist,  of  Mnn,"  vol.  ii.  p.  38.  "Rel. 
Ai[uit.."  part  ii.  p.  I  (■ 

t  For  the  use  of  tbia  block  I  am  indoUod  to  the  txrcutora 
of  Vac  Isto  Mr.  Honrj-  Chri»lr.     See  al»  Lubbock.  '■  Preh. 
Time*."  and  «l..  p.  8i. 
,.         •   "Uun.  MeUll.,'' p.  1S7. 
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paired.  If  long  in  use^  the  sides  of  the  blade  become  rather  polished 
by  wear,  and  I  have  specimens,  both  English  and  foreign,  on  which 
the  polish,  thus  produced,  can  be  observed.  If  the  flake  has 
been  used  for  scraping  a  surface,  say,  for  instance,  of  bone  or  wood, 
the  edge  will  be  found  to  wear  away,  by  extremely  minute  portions 
chipping  off  nearly  at  right  angles  to  the  scraping  edge,  and  with 
the  lines  of  fracture  running  back  from  it.  The  coarseness  of 
these  minute  chips  will  vary  in  accordance  with  the  amount  of 
pressure  used,  and  the  material  scraped,  but,  generally  speaking,  I 
think  I  am  right  in  saying  that  they  are  more  delicate,  and  at  a 
more  obtuse  angle  to  the  face,  than  the  small  chipping  produced 
by  the  secondary  working  of  the  edge  of  a  flake,  .of  which  I  shall 
presently  speak.  In  all  cases  where  any  considerable  number  of 
flakes  of  flint  occur,  such  as  there  appears  to  be  good  reason  for 
attributing  to  a  remote  period,  a  greater  or  less  proportion  of  them 
will,  on  examination,  be  found  to  bear  these  signs  of  wear  upon 
them,  extending  over  some  portion  of  their  edges. 

It  is,  however,  difficult,  if  not  impossible,  always  to  determine 
whether  the  chipping  away  of  the  edge  of  a  flake  is  merely 
the  result  of  use,  or  whether  it  is  intentional.  There  can  be  no 
doubt  that  for  many  purposes  the  acute  edge  of  a  flake,  as  originally 
formed,  was  too  delicate  and  brittle,  and  that  it  was  therefore 
re-worked  by  subsequent  chipping,  so  as  to  make  the  angle  more 
obtuse,  and  thus  strengthen  the  edge  of  the  tool.  It  is  curious  to 
observe  how  rarely  the  edges  of  flakes  were  sharpened  by  grinding. 
It  was  probably  considered  less  troublesome  to  form  a  new  flake 
than  to  sharpen  an  old  one ;  in  the  same  way  as  it  is  recorded  that 
the  Mexican  barbers  threw  away  their  obsidian  flakes  as  soon  as 
they  were  dull,  and  made  use  of  new  ones.  Mr.  E.  B.  Tylor,  in 
the  free  translation  of  the  passage  in  Torquemada  relating  to 
these  razors,  appears,  as  has  been  pointed  out  by  Messrs.  Daubr^e 
and  Roulin,*  to  have  fallen  into  a  mistake  in  representing  them  to 
have  been  sharpened  on  a  hone,  the  original  author  having  merely 
said  that  the  edge  of  the  obsidian  flakes  was  as  keen  as  if  they 
had  been  forged  in  iron,  ground  on  a  stone,  and  finished  on  a 
hone. 

A  large  proportion  of  the  British  flakes  with  ground  edges  that  have 
hitherto  come  under  my  observation  have  been  found  on  the  Yorkshire 
Wolds,  where,  nevertheless,  they  are  by  no  means  common.  Several 
have,  however,  been  found  in  other  districts.    One  from  Yorkshire,  in  my 

*  Comptei  JReudut,  1868,  vol.  Ixvii.  p.  1296. 
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own  coUectioo,  is  a  thin,  fiat,  external  flake,  having  both  edges 
(which  are  parallel)  groand  front  both  faccB  to  nn  angle  of  about  60". 
It  hag  nn fortunately  been  broken  square  across,  about  2  inches  from  the 
butt-end,  and  is  1  inch  wide  at  the  fracture.  Another,  from  Bridlington, 
is  an  ovate  flat  externiil  flake,  produced,  not  by  art,  but  by  natural  frac- 
ture, and  having  one  side  brought  to  a  sharp  edge  by  grinding  ou  both 
&CCB.  With  the  exception  of  its  being  partially  chipped  into  shape  at 
both  ends,  this  grinding  is  all  that  has  been  done  to  convert  a  mere 
Splinter  of  flint  into  a  serviceable  tool.  It  is  an  interesting  example  of 
the  selection  of  a  natarol  form,  where  adapted  for  a  particular  purpose, 
in  preference  to  making  the  whole  implement  by  hand.  The  small  celt, 
Fig.  31,  aflbrds  another  analogous  instance.  Mr.  Greenwell  has  also 
two  or  three  very  rude  flakes  from  the  Yorkshire  Wolds,  which  are 
ground  at  some  portion  of  their  edges. 

A  flake  from  Charleston,  in  the  East  Riding,  is  shown  in  Fig.  IOC,  and 
was  presented  to  me  by  the  Rev.  W.  Greenwell,  F.S.A.  It  is  of  rather 
thin,  triangular  section,  slightly  bowed  longitudinally,  ha\-ing 
one  edge,  which  appears  to  have  been  originally  blunt, 
sharpened  by  secondary  working.  The  other  edge  has  been 
sharpened  to  an  angle  of  about  45°  by  grinding,  both  on  the 
inner  and  onter  faces  of  the  flake.  The  point,  which  is 
irregular  in  shape,  is  rounded  over  either  by  friction  or  by 
grinding.  It  seems  well  adapted  for  use  as  a  knife  when 
held  between  the  ball  of  the  thnmb  and  the  end  of  the  first 
finger,  withont  the  inten'cntion  of  any  handle. 

Auothcr  and  finer  specimen,  i  inches  long  and  lli  inches 
wide,  ground  to  a  very  sharp  edge  along  oue  side,  is  in  the 
collection  of  Mr.  J.  W.  Flower,  F.G.S.  It  was  found  near 
Thctford.  In  the  same  collection  is  a  flake  from  High  Street, 
■^^BaB-  near  Ghislet,  Kent,  with  both  edges  completely  blunted  by 
Hj^—     grinding,  perhaps  in  scraping  stone. 

"'  '  I  have  another  ridged  flake,  2^  inches  long,  pointed 
at  one  end  and  rounded  at  the  other,  one  side  of  which  has  been 
carefully  ground  at  the  edge,  I  found  it  in  a  field  of  my  own,  in 
the  parish  of  Abbots  Langlcy,  Herts.  The  Rev.  W.  Greenwell,  F.S.A., 
has  another  2}  inches  long,  ground  on  both  edges,  from  Mildcnball 
Fen. 

I  have  seen  a  flake  about  S  iachea  long,  with  the  edge  ground, 
that  had  been  found  ou  the  top  of  the  cliffs  at  Ronrncmonth  ;  and 
another,  from  a  barrow  near  Stonehcngc,  in  the  possession  of  Mr.  Frank 
Buckland. 

A  flat  flake,  with  a  semicircular  end,  and  ground  at  the  edges  so  as  to 
form  "  a  beautiful  thin  ovoidnl  knife  three  and  a  half  inches  long,"  was 
fonndby  Dr.  Thumara,"  with  many  other  worked  flints,  in  the  chambered 
long  barrow  at  West  Kcnnet,  Wilts. 

An  oval  knife,  about  2  inches  long,  ground  at  the  edge  and  over  a  great 
part  of  the  convex  face,  found  at  Micheldean,  Gloucestershire,  is  in  the 
Museum  at  Truro. 

A  cutting  iustrumcnl,  with   a   very  keen  edgo,    nicely  polished.   Is 

*  Airi,,  vol.  xxzviiL  p.  417. 
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recorded  as  having  been  found,  with  twenty  other  flint  implements  or 
toola  of  various  ahapoa,  with  a  skeleton,  in  a  barrow  near  Pickering.* 
A  so-called  Bpoar-head,  nicely  chipped  and  rubbed,  was  found  with  faamt 
bones  in  another  barrow  near  the  Game  place. t 

Irish  flakes  are  rarely  sharpened  by  grinding.  I  have,  however, 
one  of  Lydian  stone, |  found  in  Lough  Neagh,  and  ground  to  an  edge 
at  the  end. 

In  form  the  Charleston  flake.  Fig.  196,  much  reKomblcs  some  of  the 
Swiss  flakes,  which,  from  examples  that  have  been  found  in  the  Lake- 
dwellings,  are  proved  to  have  been  mounted  in  bandies.  One  of  these,  from 
NuEsdorf,  in  the  Uoberlinger  See,5  is  in  my  own  collection,  and  is  sbo\vn  in 
Fig.  197.  It  is  fastened  into  its  yew-wood  handle  by  an  apparently  bitu- 
minous cement.  The  edge  has 
been  formed  by  secondary  chip-  , 
ping  on  tbo  ridged  face  of  the 
flake.  I  am  unable  to  say  whe- 
ther the  edge  of  the  flake  still 
embedded  in  the  wood  is  left  as 
originally  produced  or  no,  bnt 
several  unmounted  flakes  from  '^'e-  lei—suudorf.        i 

the  same  locality  have  been  re-chipped  on  both  edges.  In  some  instances, 
however,  only  one  edge  is  thus  worked.  In  the  case  of  some  of  the 
small  narrow  flakes  from  the  Dordogne  caves,  one  edge  ia  much  worn 
away,  and  the  other  as  abarp  as  over,  as  if  it  had  been  protected  by 
being  inserted  in  a  wooden  handle.  A  similar  peculiarity  has  been 
observ'ed  on  some  flakes  from  English  cnvea. 

From  the  hole  in  the  handle,  this  form  of  instrument  would  appear  to 
have  been  carried  attached  to  a  atring,  like  a  sailor's  knife  at  the  present 
day — a  similarity  probably  due  to  the  somewhat  analogous  conditions  of 
life  of  the  old  Lake-dwellers  to  those  of  seamen.  In  some  French  flakes 
which  seem  to  have  been  nsed  in  a  similar  manner,  the  ends  are  squared, 
and  a  central  notch  worked  in  each,  apparently  for  the  reception  of  a 
cord.  In  this  case  a  loop  at  the  end  of  the  cord  would  answer  the 
same  purpose  as  the  hole  in  the  handle,  which  with  these  flakes  seems  to 
have  been  needless. 

Bome  of  the  Bwiss  handles  are  not,  however,  bored,  and  occasionally 
they  are  prolonged  at  one  end  to  twice  the  length  of  the  flint,  so  as  to 
form  a  handle  like  that  of  a  table-knife  ;  the  flint  flake,  though  let  in  to 
a  continuation  of  the  handle,  projecting  and  forming  the  blade.  In  some 
cases  there  is  a  handle  at  each  end,  like  those  of  a  spokesbave.  The 
handles  are  of  yew,  deal,  and  more  rarely  of  stag's-hom  ;  and  the  imple- 
ments, though  usually  termed  aawa,  are  not  regularly  serrated,  and  may 
with  equal  propriety  be  termed  knives. 

Sir  Edward  Belcher  has  shown  me  an  Esquimaux:  "  flinching  knife," 
from  Icy  Capo,  haftcd  in  much  the  same  manner.     Tbo  blade  is  an  ovate 


t  niiil-,  r-  22i.  i  ArrM.,  vol.  xli.  p.  401. 

{  OthCTB  aro  engnirecl  in  Keller's  •'  Pfablbnat.,"  let  Boricht,  TaT.  iii.  8. 
I.indenschTnit.  "  Alt.  n.  b.  V.,"  toI.  i.  Holt  lii.  Tat.  i.  13.  ■'  Hohcimilloniach. 
Bmnml.,"  T«f.  xivii.  18.  Mackic,  "Kat.  UUt.  Bop.,"  voL  i.  p.  139.  Lo  Hon, 
'■L'llommo  FoM.,"  2iid  ed.,  p.  176- 
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piece  of  slate  about  5  inches  long,  and  is  let  into  a  handle  made  of 
several  pieces  of  wood,  extending  along  nearly  half  the  circmnferenee, 
and  secured  together  by  resin.  Other  specimens  of  the  same  kind  are 
in  the  British  Museum,  and  in  the  Ethnological  Museum  at  Copenhagen. 
The  stone  blades  are  more  like  the  flat  Picts'  '^  knives,  such  as  Fig.  268, 
than  ordinary  flint  flakes.  An  iron  blade,  hafted  in  a  nearly  similar 
manner  by  the  Esquimaux,  is  engraved  by  Nilsson.t 

As  already  mentioned,  some  of  the  Australian  savages  about  King 
George's  Sound  make  knives  or  saws  in  a  somewhat  analogous  manner ; 
but,  instead  of  one  long  flake,  they  attach  a  number  of  sidaII  flakes  in  a 
row  in  a  matrix  of  hard  resin  at  one  end  of  a  stick.  Spears  are  formed 
in  a  similar  manner. 

In  other  cases  Australian  flakes  are  diflerently  hafted,  one  of  which  is 
shown  in  Fig.  198,  from  an  original  in  the  Christy  Collection.    One  edge 


Ki|;.  19^.— Australia.  I 

of  this  Hake  has  been  entirely  removed  by  chipping,  so  us  to  form  a  thick, 
somewhat  rounded  back,  not  unlike  that  of  an  ordinary  knife-blade, 
though  rather  thicker  in  proportion  to  the  width  of  the  blade.  The  butt- 
end  has  then  had  a  portion  of  the  hairy  skin  of  some  animal  bound  over 
it  with  a  cord,  so  as  to  give  it  a  sort  of  haft,  and  ellbctually  protect  the 
hand  that  held  it.  The  material  of  the  flake  appears  to  be  homstonc. 
Another  knife  of  the  same  character,  from  Queensland,  is  in  the  Museum 
of  the  Hartley  Institution  at  Southampton. 

Occasionally  flakes  of  quartz  or  other  bilicious  stone  were  mounted  at 
the  end  of  short  handles  by  the  Australians,  so  as  to  form  a  sort  of 
dagger  or  chisel.  One  such  has  been  engraved  by  the  Rev.  J.  G.  "\Vood.| 
Another  is  in  the  Museum  of  the  Hartley  Institution  at  Southampton. 

In  the  Berlin  Museum  is  a  curious  knife,  found,  I  believe,  in  Prussia, 
which  shows  fjreat  skill  in  the  adaptation  of  flint  for  cutting  purposes. 
It  consists  of  a  somewhat  lanceolate  piece  of  bone,  about  7J  inches 
long,  and  ^  inch  wide  at  the  utmost,  and  :|  inch  thick.  The  section 
is  approximately  oval,  but  along  one  of  the  nai-row  sides  a  groove  has 
been  worked,  and  in  this  are  inserted  a  series  of  segments  of  thin  flakes 
of  flint,  so  carefully  chosen  as  to  be  almost  of  one  thickness,  and  so 
dexterously  fitted  together  that  their  edges  constitute  one  continuous 
sharp  blade,  projecting  about  three-sixteenths  of  an  inch  from  the  bone. 

•  Keller's  "Lake  Dw.,"  \A.  iii.  1 ;  xxi.  10  ;  xxviii.  9, 10.     Pfahlbautcn,  2tcr  Bcr. 
Taf.  iii.  pi.  xl.     Troyon,  "  Hub.  liUC,"  pi.  v.  11.    Desor,  **  Palafittes,*'  fig.  12. 
t  "Stone  Age,"  pi.  v.  86.  ♦;  **Nnt.  Hist,  of  Man,"  vol.  li.  p.  32. 
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i  tho  flint  flakea  are  let  in  on  both 


In  some  inBtances  from  Scandinavi: 
edges  of  the  blade.'^ 

The  Mexican  t  swords,  fonned  of  flokea  of  obsidian  attached  to  a  blade 
of  wood,  were  of  somewhat  the  same  character,  and  remains  of  what 
appeals  to  have  been  an  analogous  sword,  armed  with  flint  flakeB,  have 
been  fonnd  in  one  of  the  monnds  of  the  Iroqnois  country. 

Another  nse  to  which  pointed  flint  flakes  have  occasionally  been 
applied  is  for  the  formation  of  fishing-hooks.  Such  a  hook,  the  stem 
fonned  of  bone,  and  the  retnrning  point  made  of  flint  bound  at  an  acnte 
angle  to  the  end  of  the  bone,  has  been  angraved  by  Elemm.^  It  was 
fonnd  iu  a  grave  in  Greenland.  Fish-hooks  formed  entirely  of  flint,  and 
foand  in  Sweden,  have  been  engraved  by  Nilsson,§  and  others,  presumed 
to  have  been  found  in  Holdemess,  by  Mr.  T.  Wright,  F.S.A.||  These 
latter  are,  however,  in  all  probability,  forgeries. 

Besides  tlio  flukee  which  may  be  regarded  us  having  been  used 
merely  as  tools  for  cutting  or  licraping,  there  ore  some  which  may 
with  safety  be  regarded  as  saws, 
their  edges  having  been  inten- 
tionally and  regularly  serrated, 
though  in  other  respects  they  bavo 
been  left  entirely  unaltered  in  form. 

A  specimen,  found  in  a  pit  which 
appeared  to  have  been  excavated  by 
the  primitive  inhabitants  of  the  dis- 
trict, at  BrigbtbamptoD,  Oxon,  has 
been  engraved  in  the  PrtKeedingt  of 
tite  tiocietij  of  Antiqunrif* :"^-  and 
another  oblong  flint  flake,  with  a 
regularly  serrated  edge,  but  the  teeth 
not  so  deep  or  defined  as  in  this  in- 
stance, was  found  by  Dr.  Thnmam  in 
a  chambered  long  burrow  at  West 
Kennet,  Wilts,  with  nnmerous  flakes 
and  "scrapers.""" 

I'igs.  1^  to  201  represent  similar 
instruments  in  my  own  collection 
procured  from  the  Yorkshire  Wolds 
by  the  Rev.  F.  Porter.  The  largest 
has  been  serrated  on  both  edges,  but 
has  had  the  teeth  much  broken  and  i 
worn  away  on  the  thinner  edge. 

Fig.  200  is  very  minntely  toothed  ot 


i(f.  l».~WiUeri))-  Fig.  JOO.— Ynrk.bii« 

WuW.  Woldi.  . 

both  edges,  and  has  a  hue  of 

I.  Anti.  of  Usn,"  p.  17-  Nilwun,  "Stone  Age,"  pi.  vi.  ISu, 
l;:6.    Hadacn,  "  Afb.,"  pi.  xl. 

t  Wilion'i  "  l>n;h.  Man,"  vol.  i.  p.  125.  "  Anc.  Mod.  of  Uiuiu.  Vulloj,"  p- 
211.     Hquier,  "  Abor.  Mon.  of  Now  York,- p.  180. 

X  "CuItur-WiM.,"  vol.  i.  p.  61.  {  "StonBAge,"  pi.  ii.  28,29. 

jl  "  litmaiiu  of  a  PrimitiTo  I'uopU,  ix.,  in  Yoikalure."  ^  Tul.  iv.  p.  233. 

**  Arrk.,  ToL  zxxiiii.  p.  417. 
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brilliant  polish  on  each  margin  of  its  flat  face,  ahoning  the  Miction  the 
saw  has  nndergone  in  use,  not  improbably  in  sawing  bone  or  horn. 

Fig.  201  IB  more  coarsely  serrated,  and  shows  less  of  the  characterislic 
polish  which  is  observable  on  so  large  n  proportion  of  these  flint  saws. 
The  teeth  are  on  many  eo  minute  that  without  careful  examination  they 
may  be  overlooked.  Others,  however,  are  coarsely  toothed.  The  Rev. 
W.  Grcenwell  has  fonnd  saws  in  considerable  numbers,  and  varying  in 
the  fineness  of  their  serration,  in  the  barrows  on  the  Yorkshire  Wolds, 
near  Shcrbum  nnd  elsewhere.  In  the  soil  of  a  single  barrow  at  Rud- 
Btone  there  were  no  less  thnn  seventy-eight  of  these  saws.  Some  have 
also  been  found  by  Mr.  E.  Tindall  in  barrows  near  Bridlington,*  as  well 
as  on  the  surface.  Iklr.  Grcenwell  has  a  finely  toothed  saw,  mode  from  a 
curved  (lake,  found  at  Kenny  Hill,  Mildcnhall. 

The  teeth  are  usually,  but  not  nniversally,  worked  in  the  side  edges 
of  the  flakes.  In  Fig.  202  it  is  the  chiscMike  broad  end  of  n  flake  that 
has  been  converted  into  a  saw.     This  specimen  was  found  by  Mr.  J.  W. 


Flower,  F.G.S.,  in  a  barrow  at  West  Cranmore,  Somerset,  in  company 
with  numerous  flint  flakes  and  some  of  the  round-ended  tools  known  as 
"  scrapers."     A  bronze  dagger  was  found  in  the  same  barrow. 

Near  Kewhnven,  Sussex,  I  found  on  the  downs  a  flat  flake,  about 
2^  inches  long,  and  slightly  curved  sidcwiiys  towards  the  point.  At  this 
part  the  inner  curve  is  neatly  worked  into  a  saw,  and  the  outer  curve 
carefully  chipped  into  a  rounded  edge  as  a  scraping  tool, 

A  flint  knife  serrated  at  the  back  to  serve  as  a  saw  was  found  by 
Mr.  Batenian  in  Li^s  Low,  near  Biggeo-i 

In  Ireland,  flakes  converted  into  saws  have  not  as  yet  bean  observed ; 
they  occur  occasionally,  though  but  rarely,  with  neolithic  interments  in 
France.  In  the  Museum  at  Le  Puy  is  a  very  good  specimen  of  a  flat 
flake,  neatly  serrated  with  small  teeth,  found  with  a  skeleton  near  that 
town.  Another,  found  in  a  dolmen  in  Poitou,;  has  been  published  by 
M.  do  Longuemar. 

Similar  saws  to  those  first  described,  and  made  from  flakes  more  or 
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less  coarsely  toothed,  have  hcen  found  in  the  cave-deposits  of  the  Rein- 
deer Period  of  the  South  of  France  ;  hut  in  some  caves,  as,  for  instance, 
that  at  Bruniquel  explored  by  Mons.  V.  Brun,  they  were  much  more 
abundant  than  in  others.  In  the  Yicomt«  de  Las  tic's  cave  at  the  same 
place  but  few  occurred,  and  in  most  of  the  caves  of  the  Dordogne  they 
appear  to  be  absent.  An  irregularly  notched  flake  was  probably  almost 
as  efficient  a  saw  as  one  more  carefully  and  uniformly  toothed. 

Flakes  of  flint,  carefully  serrated  at  the  edge  so  as  to  form  saws,  have 
been  found  in  the  Danish  kjokken-moddings.'*' 

Among  the  more  highly  finished  Scandinavian  stone  implements  there 
is  some  difficulty  in  determining  exactly  which  have  served  the  purpose 
of  saws.  The  flat,  straight,  tapering  instrument,  with  serrated  edges, 
which,  from  its  many  teeth  at  regular  distances  from  each  other,  Nilsson  + 
is  disposed  to  think  has  probably  been  a  saw,  Worsaac  J  regards  as  a  lance- 
point.  I  am  inclined  to  think  they  were  not  saws,  for  on  such  speci- 
mens as  I  have  examined  minutely  I  find  no  trace  of  the  teeth  being 
polished  by  use.  They  cannot,  however,  in  all  cases  have  been  lance- 
heads,  as  I  have  one  of  these  serrated  instruments,  8\  inches  long,  with 
the  sides  nearly  parallel  and  both  ends  square. 

Some  of  the  crescent- shaped  §  blades  have  almost  similar  teeth  on  the 
straight  edge,  and  some  of  these  are  polished  on  both  faces  as  if  by  being 
worked  backwards  and  forwards  in  a  groove,  and  have  no  polish  between 
the  teeth,  such  as  would  result  from  their  being  used  crossways  like 
combs.  From  this  I  infer  that  such  specimens  at  all  events  have  been 
used  as  saws,  and  not,  as  may  have  been  the  case  with  others,  as  instru- 
ments 11  for  dressing  skins,  or  heckling  flax  or  hemp.  As  has  been  pointed 
out  by  Professor  J.  J.  Steenstrup,  many  of  these  crescent-shaped  blades 
Bcem  to  have  had  their  convex  edges  inserted  in  wooden  handles,  which 
would  render,  them  convenient  for  use  as  saws.  Their  action  on  wood, 
though  not  rapid,  is  efiectual,  and  with  the  aid  of  a  little  water  I  have  cut 
through  a  stick  of  dry  sycamore  seven-eighths  of  an  inch  in  diameter  in 
seven  minutes.  In  Thomsen^sl!  opinion  these  implements  with  teeth 
were  intended  for  saws.  Nilsson*'''^'*  also  regards  some  of  them  in  the 
same  light.  The  form  seems  to  be  confined  to  the  North  of  Germany 
and  Scandinavia,  ft  They  are  frequently  found  in  pairs,  one  being  smaller 
tban  the  other.  Mr.  Wright,  |:^  after  engraving  one  of  these  Danish  saws 
as  a  British  specimen,  remarks  that  several  have  been  found  in  different 
parts  of  England.  I  believe  this  statement  to  be  entirely  without  founda- 
tion so  far  as  this  particular  form  is  concerned ;  and  I  pass  on  to  another 
kind  of  instrument,  as  to  the  abundant  occurrence  of  which  in  Britain 
there  can  be  no  doubt. 

*  Madsen,  "  Afbildninger/*  pi.  i.  1«3. 

t  "  Stone  Age,"  p.  80,  pi.  v.  93. 

:  "  Nord.  Olds.,"  No.  66. 

}  "  Nord.  Olds.,"  No.  68. 

II  Lubbock,  *'  Prch.  Times,"  p.  95.     "Flint  Chips,"  p.  74. 

f  *•  Nordisk  Tidskrift  for  Oldk.,"  1832,  p.  429. 

••  "  Stone  Ap:e,"  p.  42. 

ft  Franks,  "  Hone  Ferales,"  p.  137.    Lisch,  **  Frederico-Francisc,"  p.  146. 

Xt  **  Celt,  Roman,  and  Saxon,'^  p.  70. 


CHAPTER  XIII. 


Okk  of  tlio  Himplo  forms  into  which  flukes  are  susceptible  of  being 
readily  coiivurtcd  htut,  in  consequence  of  its  similanty  in  character 
to  a  atone  implement  in  use  iimong  the  Esquimaux  for  scraping 
aUne  and  other  purposes,  received  the  name  of  a,  "  scraper,"  or,  to 
UM  the  term  tirst,  I  believe,  employed  by  the  lute  Mons.  E.  Lartet, 
a  (/rattoir.  A  typical  scraper  may  be  defined  as  a  broad  flake 
the  point  of  which  has  been  chipped  to  a  semicircular  bevelled 
edge  round  the  margin  of  tho  inner  face,  similar  in  character  to 
thut  of  u  "  round-nosed  turning  chisel." 


A  vorv  j^mmI  sjxH'iraen  of  mi  Ksquiinaux  scraper  of  flint,  mounted 

in  n  lutudle  of  fussil  ivory,  is  preserved  in  the  Christy  Colloction, 

aQdenjiniviiliu  the  "Heliiiuiiv  Aquitaniar."*    For  the  loan  of  the 

wooilcut.  Viiz-  '-''^■'.  tUore  jiivin,  1  um  iadcbtcd  to  the  reprosontalives 

■  l>>rt  11.  p.  11. 
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of  the  late  Mr.  Christy.  Sometimes  the  hafts  are  of  wood,  and  they 
have  frequently  indentations  intended  to  receive  the  ends  of  the 
fingers  and  thumb,  so  as  to  secure  a  good  grasp.  In  the  collection 
of  Sir  John  Lubbock  is  another  specimen,  much  like  Fig.  203,  with  a 
flint  blade  almost  like  a  lance-head  in  character,  but  with  the  more 
pointed  end  inserted  in  the  handle ;  there  is  also  another  short 
straight-sided  blade  of  jade  bound  in  a  wooden  haft,  which  is 
notched  along  one  side  to  receive  the  fingers,  and  recessed  on  the 
face  for  the  thumb.  This  latter  seems  well  adapted  for  use  as  a 
knife  or  chisel ;  in  fact,  Sir  John  Lubbock,  who  has  figured  the 
instruments  in  his  "  Prehistoric  Times,"  *  terms  them  both  knives. 
Another  example  has  been  engraved  by  the  Eev.  J.  G.  Wood.t 

These  instruments  are  said  to  be  used  for  scraping  skins,+  for 
which  indeed  they  seem  well  suited,  if  the  flat  face  of  the  stone 
be  held  vertically  to  the  hide  that  is  to  be  scraped.  The  handles, 
however,  are  better  adapted  for  pushing  the  scrapers  forward  on  a 
flat  surface,  and  judging  from  the  wear  upon  them,  they  must  have 
been  so  used.  Sir  Edward  Belcher  §  has  described  them  as 
Esquimaux  planes,  and  has  infoimed  me  that  they  are  used  in  the 
manufacture  of  bows  and  other  articles  of  wood. 

A  form  of  skin-scraper,  straight  at  the  edge,  was  in  use  among 
the  Pennacook  tribe  II  of  North  America,  and  though  some  of 
the  Esquimaux  instruments  were  used  as  planes,  no  doubt  many 
were  employed  in  dressing  hides. 

But  whether  the  instruments  were  used  vertically  as  scrapers, 
or  horizontally  as  planes,  the  term  "scrapers"  seems  almost  equally 
adapted  for  them ;  and  there  appears  no  valid  reason  why,  for  the 
sake  of  convenience,  the  same  term  should  not  be  applied  to  their 
ancient  analogues,  especially  as  their  edges»  as  will  subsequently  be 
seen,  are  in  many  cases  worn  away  in  a  manner  indicative  of  their 
having  been  used  for  scraping. 

The  names  of  "  thumb-flints  "  and  "  finger-flints,"  which  have 
sometimes  been  applied  to  the  shorter  and  longer  varieties  of  these 
instruments,  though  colloquially  convenient,  appear  to  mo  not 
sufficiently  definite  in  meaning  to  be  worthy  of  being  retained. 

Scnipers  may  be  classified  and  described,  firstly,  in  accordance 
with  the  character  of  the  flakes  from  which  they  have  been  made ; 
and,  secondly,  in  accordance  with  the  outline  of  the  portion  of  the 

•  ••  Prohint.  Times,"  2nd  ed.,  p.  490,  figs.  214—6. 

t  "  Nat.  lIiHt.  of  Man,"  vol.  ii.  p.  690.  J  **  Rel.  Aquit.,"  p.  13. 

i  Proc,  Ethn.  Soe,,  N.  8.,  vol.  i.  p.  137. 

jl  Schoolcraft,  "  Ind.  Tribes,"  vol.  iv.  p.  17^. 
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margin  vthich  has  been  chipped  into  form,  and  the  general  contour 
of  the  implement. 

Their  outline  is  in  Bome  cosob  horseshoe- shaped  or  kite-shapcd, 
in  others  it  is  discoidal  or  nearly  circular,  and  in  others  again  it 
may  be  compared  to  that  of  a  duck's  bill  or  of  an  oyster  shell. 
To  these  may  be  added  side  scrapers,  or  such  as  are  broader  than 
they  are  long. 

When  the  flakes  have  been  chipped  into  the  scraper  form  at 
both  ends  they  may  be  termed  double-ended  scrapers — to  which 
class  circular  scrapers  also  belong;  where  a  sort  of  handle  has 
been  worked  they  may  bo  termed  spoon-shaped,  and  where  the 
butt  has  been  chipped  to  a  sharp  chisel  edge,  at  right  angles  to 
the  flat  face,  they  have  been  called  tanged  scrapers. 

In  speaking  of  the  sides  as  right  or  left,  I  do  it  with  reference 
to  the  flat  face  of  the  scraper,  as  shown  in  the  Erst  of  the  three 
views  of  Fig.  204. 

It  will  be  well  to  pass  some  of  the  forms  in  review  before  entering 
into  any  more  general  considerations. 

They  are  all  figured  full  size.     Fig.  204,  from  Weaverthorpe,  on  the 


Yorkshire  Wolds,  is  a  good  example  of  a  symmetrical  horseshoe -shaped 
scraper.     It  is  mnde  from  a  brood  flat  flake  of  rather  pink  flint,  with  the 


poiut  chipped  to  n  neat  Rcmicircular  bevelled  edpe,  and  one  of  the  sides 
triuimcd  so  as  to  correspond  with  the  olher.  The  bulb  of  percussion 
visible  on  the  fliit  face  and  side  view  hue  been  sligblly  spliatered  by  the 
blow.  It  gi\es  n  graceful  ogee  curve  to  the  faee  louKitudinally.  which 
briugs  forwnril  the  scrnpiog  or  cutting  edge  at  the  cud.  In  the  centre 
this  is  sligbtly  rounded  and  worn  awny  by  use. 

I  have  other  specimens  nlniosl  identical  in  form  from  other  parts  of  the 
Yorksbire  Wolda,  from  Sufl"olk,  Susses,  and  DorsetBhire.  They  are 
abundaatly  found  of  smaller  dimensions,  and  occasionally  of  hirger. 


II0K8E5H0E-EHAFED. 


Fig.  206  is  another  borseshoe-Blinpod  scraper,  which  has  become  white 
(ind  grey  by  ezpoenre.  I  found  it  on  the  Downs  near  Berling  Gap,  on 
the  Sussex  coast,  a  few  inileB  west  of  Eastbonmo — a  district  bo  prolific, 


that  I  have  there  found  as  many  as  twenty  of  these  instnunents,  of  varions 
degrees  of  perfection,  within  an  hour.  In  this  case  the  scraper  has  been 
made  from  a  broad  ridged  flake,  and  it  will  be  observed  that  not  only  the 
end,  but  the  left  side  (the  right  of  the  ridged  face  shown  in  the  cut],  has 
been  carefully  trimmed,  while  the  right  has  been  left  untouched,  and  has, 
moreover,  a  flat  facet  on  it,  as  shown  in  tho  side  view.  It  would  appear 
&om  this  that  probably  the  side  as  wCll  as  the  end  was  naod  for  scraping 
purposes,  that  whoever  used  it  was  right-handed  and  not  left-handed, 
and,  moreover,  that  it  is  doubtful  wbeUier  tho  implement  was  ever  in- 
serted in  a  handle,  at  all  events  at  the  butt-end.  I  havo  a  nearly  similar 
specimen,  but  trimmed  at  the  end  only,  wliicfa  I  found  in  the  vallum  of 
the  camp  of  Ponndburj',  uear  Dorchester,  Dorset.  I  havo  smaller  instm- 
ments  of  the  same  form  which  I  have  fottnd  on  the  snrlaco  of  the  gronnd 
at  Onndle,  Northamptonshire,  and  in  tho  ancient  encampment  of  Maiden 
Bower,  near  Dunstable. 

The  form  is  of  common  occurrence  in  Yorkshire,  in  all  sizes  from  2} 


Fi|t.  lOe.— ZoduUn. 


inches  to  1  inch  in  length.  To  show  the  great  range  in  size,  and  the 
variations  in  tho  relative  thickness  of  the  instruments,  I  havo  engraved, 
in  Fig.  206,  a  small  specimen  from  the  Yorkshire  Wolds. 
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WbcD  the  chipping  to  an  edge  ib  continned  beyond  a  somioircle,  in  the 
case  of  BcraperB  made  from  broad  short  flakes,  an  almost  circnlar  instrn- 
ment  is  the  result.  These  discoidal  scrapers  are  of  extremely  conunon 
occnrrence  on  the  Yorkshire  Wolds.  Fig.  207  shows  a  specimen  from 
Helperthorpe. 

Thejr  are  not  unfroiaently  formed  from  external  flakes  or  splinters, 
and  are  sometimes  made  from  fragments  broken  from  long  flakes,  inas- 


mach  as  there  is  no  bulb  of  percasslou  on  the  flat  face.  In  rare  cases  the 
flat  Ibco  is  the  result  of  a  natural  fracture,  and  more  rarely  still,  it  la  the 
external  face  of  a  flint  nodule. 

When  the  ioBtrumant  is  broader  than  it  is  long,  it  has  been  termed  a 
side  scraper.  One  in  what  is  now  white  flint,  made  from  a  portion  of  a 
flake,  and  showing  no  bnlb  on  the  flat  face,  is  engraved  in  Fig.  208.     It 


was  found  at  Wenvrrthorpc.     Occnsionally  the  arc  is  flatter  and  longer 
in  proportion  to  the  height  than  in  this  instance. 

Fig.  209  may  be  called  a  long  horse  shoe -shaped  scraper.     It  has  been 
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made  from  a  thick  flat  flake,  which  there  had  ovidently  boeo  some 
difficulty  in  ehnpitig,  as  at  lonHt  two  blows  bad  failed  of  their  desired 
effect  before  the  flake  was  finally  dislodged.  The  back  of  the  scraper  is 
disfigured  by  the  marks  of  the  abortive  flakes  produced  by  these  two 
blows.  The  end,  and  part  of  the  right  side,  are  neatly  trimmed  into  form. 
This  specimen  also  I  found  on  the  Bnssez  Downs,  near  Berling  Gap, 

The  implements  of  this  form  are  often  neatly  chipped  along  both 
sides  as  well  as  at  the  end.  An  example  of  the  kind  is  given  in  Fig.  210, 
the  original  of  which  is  in  milky  chalcedonic  flint,  and  was  found  on  the 
Yorkshire  Wolds. 


tiK.  210.'-YviUiln  W 


fit.  311.— YiKUiira  WgI<U. 


Fig.  211  shows  another  specimen  from  the  Yorkshire  Wolds.  It  is 
made  from  a  flat  flako,  consiilernbly  carved  lougitudianlly,  and  trimmed 
at  the  end  as  well  as  along  a  small  portion  of  the  left  side.  Komo  ore 
more  oval  in  form,  and  have  been  chipped  along  the  sides,  and  somewhat 
rounded  at  the  butt.  In  several  instances  the  chipped  edge  at  the  bntt- 
end  is  slightly  worn  away  by  friction,  the  edge  of  the  rounded  end 
being  unworn. 

Fig.  212  is  a  kite-shaped  scraper  (torn  Yorkshire,  also  made  from  a 


Vxluhln  WoMi. 


flat  fluke,  bnt  showing  a  considerable  extent  of  the  original  cmst  of  the 
flint  of  which  it  was  made.  It  comes  almost  to  a  point  at  the  butt-end, 
and  both  edges  are  somewhat  chipped  away,  as  if  the  instrument  bad 
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at  that  end  b««ii  used  u  m  boring  too).    The  poiot  U  Bomewhat  nanded 

by  friction.  OeeuiouUly  aewxpen  of  tlus  fonn  are  chipped  on  both  bcea 
at  the  pointed  base,  so  as  to  make  them 
closely  resemble  arrow-heads.  It  seems 
possible  that  this  pointiag  waa  for  tlio 
pnrpose  of  bafting  the  tool  more  readily 
in  wood. 

Fig.  213  ehows  one  of  what  may  be 
termed  the  dack-bill  scraperv.  It  is  made 
from  a  flat  flake  as  nsoal,  somewhat 
enrred,  and  Hhowing  all  along  one  edge 
the  original  cmat  of  the  flint.  It  is  neatly 
worked  to  a  semicircular  edge  at  the  point, 
but  the  sides  are  left  entirely  unlooched. 
I  found  it  on  the  Snasex  Downs,  near 
Cnckmare  Haven. 

A  smaller  analogous  iDstmmeDt,  from 
the  Yorkiihire  Wolds,  is  shown  in  Fig. 
214.  It  is  made  from  an  ezlemal  flake, 
struck  from  a  nodole  of  flint  of  small 
diameter.  The  end  alone  is  trimmed. 
Scrapers  made  from  snch  estemal  flakes 
)  nncommoD.     I  have  one  which 

appearH  to  have  been  made  from  a  splinter  of  a  hammer- stone,  a  portion 

of  the  Hnrface  being  bmised  all  over. 
In  Fig,  21fi  is  shown  another  dnck-bil]  scraper,  with  parallel  sides. 


Fi(.  lia^ — SoH«  DovBt. 

and  splinters  of  flint  are  by  n 


Id!.  Fi|c.  31G.— SuHfl  I 

found  by  myRelf  on  the  Sussex  Downs,  near  Bcrling  Gap.  It  is  a  thick 
instrtioionl.  with  both  sides  and  end  trimmed  into  form,  the  flake  from 
which  it  Ik  mudo  having  in  all  probability  been  originally  much  broader 
and  more  circular.  The  bulb  of  percussion  Is  not  contra!  of  the  bntt, 
but  witlun  three-eighths  of  an  inch  of  the  left  side. 
Anollit'f  form  of  these  instruments  is  not  nnUke  the  flat  valve  of  an 
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oyster  shell,  being  nsnally  somewb&t  tmayiDmetrical  either  to  the  right 
or  to  the  left. 
A  apeoimen  of  this  class  horn  the  Basaex  Downs,  uear  Berling  (Hp,  is 


shown  in  Fig.  216.  The  end  is  neatly  chipped  to  an  almost  eUiptical 
sweep,  bnt  the  aides  iu  this  instance  are  left  tmtrimmed ;  the  right 
side,  diown  in  the  side 
view,    being  flat    and  ,^ 

ahnoat  sqnare  with  the  '^v 
face.  In  some  instances  ^^  ' 
the  trimming  of  the 
■idee  extends  all  Uie 
way  round  to  the  bntt. 
Occasionally,  thongh 
rarely,  one  of  the  aides, 
either  right  or  left,  ia 
trimmed  in  snch  a  man- 
ner that  its  more  or 
leaa  straight  edge  meets 
the  cnrved  edge  of  the 
end  at  an  angle,  so  as 
to  form  an  obtuse  point. 
An  example  of  this  kind 
is  shown  in  Fig.  217, 
from  the  Downa,  near 
Berling  Gap,  This  in- 
atrnment  is  made  from  an  external  splinter  of  flint,  the  edge  at  the  esd 
■ad  fr^nt  of  one  side  alone  being  carefully  ch^ped  into  shape. 
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In  most  scrapL'TS,  the  bulb  of  percnsHian  of  the  flake  from  which  thej 
have  been  mode  ia,  as  has  already  been  said,  at  the  opposite  end  to  thM 
which  has  been  trimmed  to  the  carved  edge ;  but  this  is  by  no  mauu 
nuiverBally  the  case,  for  sometimeB  the  halb  is  at  the  side  of  the  Bcn^w, 
and  sometimes,  though  more  rarely,  it  has  been  at  Uie  end  wbioh  hu 
been  worked  to  the  scraper  edge. 

It  seems  needless  to  engrave  examples  of  these  varietjee,  which  an 
only  indicative  of  the  mannfacturers  of  the  implements  haviog  made  ua 
of  that  part  of  the  piece  of  flint  which  seemed  best  adapted  to  chip  into 
the  form  they  required.  For  the  tsamo  reason  we  find  scrapers  of  an 
endless  variety  of  forms,  some  of  them  exceediogly  irregnlar,  aa  any  one 
who  has  esamioed  a  series  from  the  Yorkshire  Wolds  will  know.  I  turn 
not,  however,  thought  it  necessary  to  give  representations  of  all  thece 
minor  varieties,  as  oven  more  than  enongh  are  engraved  to  show  the 
general  character  of  the  instrnmeata.  It  is  perhaps  worth  menUonii^ 
that  the  flakes  selected  for  conversion  into  scrapers  are  nanally  snch  u 
expand  in  width  at  the  point.  It  is  doubtful  whether  the  long  narrow 
flakes  worked  to  a  scraper-liko  termination  at  one  or  both  ends  property 
come  under  the  category  of  scrapers.  I  shall  consequently  treat  of  them 
under  the  head  of  wrought  flakes. 

I  therefore  pass  on  to  the  consideration  of  the  forma  ahowing  a 
greater  extent  of  trimming  at  the  edge  than  those  hitherto  passed  in 
review.  Of  these  the  doublo-ouded  scrapers,  or  those  presenting  a  semi- 
circular edge  at  either  end,  first  demand  notice.  They  are  of  by  no 
means  common  occurrence.  Those  I  have  seen  have  been  for  the 
most  part  found  in  Yorkshire  and  Suffolk.     Fig.  21S  exhibits  a  specimen 


-Ui-idlJiifjEtuii. 


from  Bridlington,  procured  by  Mr.  E.  Tindall.  As  is  not  imfrequently 
the  case,  it  is  ratjicr  thinner  at  the  end  nearest  to  what  was  the  butt-end 
of  the  flake.  The  sides  are  left  almost  uutrimmcd,  but  each  end  is 
worked  to  an  almost  semicircular  curve.  The  Rev.  W.  Greenwell 
has  a  specimen  from  oae  of  the  harrows  at  Rudstone,  and  a  lai^e  one 
&om  Lakonhcath,  besides  others  from  Suffolk.  Occiisiunally  the  length 
and  breadth  are  so  nearly  the  same,  that  the  scraper  assumes  the  form 
of  a  disc  with  Khaqi  edges— a  sort  of  plano-convex  lens.  A  specimen 
of  this  form  from  Bridlington  is  shown  in  Fig.  219.  It  is,  however, 
exceptionally  regular  ia  form.  I  have  another  smaller  specimen,  not 
quite  so  circular  or  so  well  chipped,  which  I  found  on  the  Downs 
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between   Newhaven   and  Brighton.      Such  a  form   was  probably  not 
ink  n  led  for  insertion  in  a  baft. 

Bomotinies,  where  the  scraper  baa  been  made  from  a  flat  flake,  the 
trimmed  edge  carves  elighUy  inwards  at  one  part,  so  as  to  produce  a  Bort 
of  our>shaped  form.  1  have  such,  both  with  the 
inward  cnrvo  on  the  left  side,  as  shown  in  Fig. 
220,  and  also  with  it  on  the  right  side.  I  have 
met  with  this  form  nowhere  bat  on  the  Yorkshire  , 
Wolds. 

A  deeply  notched  tool,  to  which  the  name  of 
hoUow  scraper  has  been  applied,  will  be  snbse- 
qaently  mentioned.* 

There  are  some  scrnpcrB  which  at  the  butt-end  Fig.  im.— lortihire  WoWt 
of  the  flake  are  chipped  into  what  has  the  appearance  of  being  a  sort 
of  handle,  somewhat  like  that  of  a  short  spoon.  That  engraved  in 
Fig.  221  is  from  the  Yorkshire  Wotds,  and  is  in  the  collection  of  Messrs. 
Mortimer,  of  Fimber.  It  is  chipped  from  both  faces  to  an  edge  at  each 
side  in  the  handle-like  part.  I  have  an  implement  of  the  same  character, 
fonndby  Mr.  E.Tindall,  of  Bridlington,  at  Bowerby,tho  handle  of  which  is 


fig.  Ml— V. 


fliigbtcr,  bat  loss  symmetrical.  I  have  from  the  same  district  another  targe 
discoidal  scraper,  1]  inches  in  diameter,  and  chipped  all  round,  with  a 
rounded  projection,  about  i  inch  wide,  lefl  at  the  thicker  end  of  the 
flake. 

The  Rov.  W.  Greenwell  has  specimens  of  the  same  character  as 
Fig.  221,  foand  near  Kudstono. 

A  nearly  similar  implement,  in  the  Masoam  of  the  Royal  Irish  Aca- 
demy, has  been  engraved  by  Sir  W.  Wilde. + 

Siinie  of  the  large  Danish  scrapers  are  pro^'idod  with  a  sort  of  handle, 
and  have  been  termed  by  Worsaae  J  "  skce-formot,"  or  Rpoon-shaped. 

It  will  bo  well  now  to  refer  to  some  of  the  published  notices  of  the 
discovery  of  these  implements,  which  seem  to  have  mot  with  little  atten- 
tion from  antiijuaries  until  within  the  last  few  years.  There  is,  how- 
ever, in  the  British  Museum  a  fine  horseshoe -nhaped  scraper,  which  was 
found  by  the  lato  Dr.  Mantell,  in  company  with  broken  urns  and  aabea, 


t  "CatMiui.  E.I.  A.,"flg.  8. 
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in  a  barrow  on  Windore  Hill,  near  AlfriBion,  Sussex.  In  the  same  ed- 
lection  are  four  or  five  others  of  various  sizes  from  barrows  on  Lun- 
borne  Downs,  Wilts.  Sir  R.  Colt  Hoare  has  also  recorded  the  diseoYerj 
of  what  appear  to  be  two  discoidal  scrapers,  with  a  flint  spear-head  or 
dagger,  a  small  hone  or  whetstone,  and  a  cone  and  ring  of  jet,  like  a 
pulley,  accompanying  an  interment,  near  Durrington  Walls.*  He  terms 
them  little  buttons  of  chalk  or  marl ;  but  from  the  engraving  it  would 
seem  that  they  were  scrapers — probably  of  flint,  much  weathered,  or 
altered  in  structure.  It  seems  probable  that  many  more  may  have 
escaped  his  notice,  as  they  are  of  common  occurrence  in  the  tnmali  in 
Wiltshire,  as  well  as  in  the  other  parts  of  Britain.  The  late  Dean 
Merewether  f  found  several  in  barrows  on  Avebury  Down,  together  with 
numerous  flint  flakes. 

Ten  or  twelve  were  also  found  by  Dr.  Thumam  in  the  chambered 
long  barrow  at  West  Eennet,|  with  about  three  hundred  flint  flakes. 
There  was  no  trace  of  metal,  nor  of  cremation  in  this  barrow. 

In  the  Yorkshire  barrows  they  abound  in  company  both  with  bomt  and 
unburnt  bodies,  §  without  any  metal  being  present,  llie  Rev.  W.  Greenwell, 
F.S.A.,  has  in  some  cases  found  them  with  the  edge  worn  smooth  by  use. 

Mr.  Bateman  found  many  in  Derbyshire  barrows,  as,  for  instance,  at 
the  head  of  a  contracted  skeleton  on  Cronkstone  Hill,||  and  with  anotiier 
contracted  skeleton  with  two  sets  of  Kimmeridge  coal  beads,  at  Cow  Low, 
Buxton,11  and  with  four  skeletons  in  a  cist,  in  a  barrow  near  Monsal  Dale.^"*" 

They  not  unfrequently  occur  with  interments  in  association  with 
bronze  weapons.  In  a  barrow  on  Parwich  Moor,  Stafibrdshire,ii  called 
Shuttlestone,  Mr.  Bateman  found  a  skeleton,  with  a  bronze  dagger  at 
the  left  arm,  and  a  plain  flat  bronze  celt  at  the  left  thigh,  and  close  to 
the  head  a  jet  bead  and  a  **  circular  flint."  As  before  stated,  Mr.  J.  W. 
Flower,  F.G.S.,  also  found  three,  and  a  bronze  dagger,  in  the  same 
barrow  as  the  saw  engraved  at  p.  266. 

They  are  frequently  found  on  the  surface  of  the  ground.  One  such, 
found  by  Mr.  C.  Wykeham  Martin,  F.S.A.,  at  Leeds  Castle,  Eent,H  has 
been  figured  by  the  Society  of  Antiquaries.  Others  from  the  neigh- 
bourhood of  Hastings, §§  the  Isle  of  Thanet,||||  and  Bradford  Abbas, 
Dorset,1i1i  have  also  been  engraved.  Many  of  the  latter  are  said  to  have 
a  notch  on  the  left  side,  but  I  am  doubtful  whether  it  is  intentional. 
Colonel  A.  Lane  Fox,  F.S.A.,  has  found  them  at  Callow  Hill,  Oxon.*** 

I  have  found  thorn  in  considerable  numbers  in  and  near  ancient  en- 
campments. At  Maiden  Bower,  near  Dunstable,  a  party  of  three  or 
four  have,  on  more  than  one  occasion,  picked  up  upwards  of  forty  speci- 
mens. I  have  specimens  from  Hod  Hill,  Badbnry  Rings,  and  Pound - 
bury  Camp,  Dorsetshire;   from  Little  Solsbury  Hill,  near  Bath;  and 

•  «•  South  Wilto."  p.  172,  pi.  xix.  f  "  Salieb.  vol.  Arch.  Inat,"  p.  106. 

t  **  Cran.  Brit,,"  vol.  ii.  pi.  60,  p.  2.     Arch.^  vol.  xxx\'iii.  p.  416. 
6  Arch.  Journ.,  vol.  xiv.  p.  83 ;  xxii.  pp.  116,  245,  251  ;  xzvii.  p.  74.     lUliqtuny, 
vol.  ix.  p.  69.     ••  Ten  Years'  Dig.,"  pp.  206,  208. 

II  "Ten  Y.  D.,"  p.  66.      %  ••  Vest.  Ant.  Derb.."  p.  92.       ••  " T.  Y.  D.,"  p.  78. 
ft  "  T.  Y.  D.,"  p.  36.    Areh.  Auoc,  J<mm.,  vol.  vii.  p.  217. 

XX  Proc.  Soc.  Ant.^  2nd  8.,  vol.  iii.  p.  76.         }}  Sushx  Arch,  Coll.,  vol.  xix.  p.  63. 
Illl  Joum.  Eth.  Soc.y  vol.  i.  pi.  i. 
%%  Arch.  Journ.,  vol.  xxv.  p.  156. 
•♦•  Journ.  £th.  Soc.,  vol.  i.  p.  4. 
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Pulpit  Wood,  near  Wendover,  Backs.  On  the  Yorkshire  Wolds  and  the 
Sassex  Downs,  and  in  parts  of  Suffolk,  they  are  extremely  numerous ; 
hut  in  any  chalk  country  where  flint  is  abundant,  this  form  of  implement 
can  be  found.  In  other  districts,  into  which  flint  has  to  be  imported, 
they  are  of  course  more  scarce.  They  seem,  however,  to  occur  in  greater 
or  less  abundance  over  the  whole  of  England. 

They  are  not  very  numerous  in  Scotland,  but  specimens  from  Elgin 
and  other  counties  are  to  be  seen  in  the  Antiquarian  Museum  at 
Edinburgh. 

Thoy  are  found  of  nearly  similar  forms  in  Ireland,  but  are  there  com- 
paratively much  rarer  than  in  England. 

In  the  North  of  France  the  same  form  of  instrument  occurs,  and  I 
have  a  number  of  specimens  from  different  parts  of  Belgium. 

In  Denmark,  also,  scrapers  of  various  forms  are  found,  and  are  not  un- 
common in  the  kjukken-moddings  and  coast-finds.  Sir  John  Lubbock '^ 
records  having  picked  up  as  many  as  thirty-nine  scrapers  at  a  spot  on 
the  coast  of  Jutland,  near  Aarhuus. 

In  the  Swiss  Lake -dwellings  they  occasionally  occur.  I  have  a  fine, 
almost  kite-shaped,  specimen  from  Auvemier,  given  me  by  Professor 
Desor,  and  others  from  Nussdorf.  Some  are  engraved  by  Keller.  They 
are  also  found  in  Italy.    I  have  a  small  specimen  from  the  Isle  of  Elba. 

I  possess  specimens  formed  of  obsidian  from  Mexico  ;  and  instruments 
of  jasper,  of  scraper-like  forms,  have  been  found  at  the  Cape  of  Good 

llope.t 

Instruments  of  the  same  character  date  back,  however,  to  a  period 
still  more  remote,  for  numbers  have  been  found  in  the  cave-deposits 
of  the  Reindeer  Period  of  the  South  of  France,  as  well  as  a  few  in 
our  English  bone  caves,  as  will  subsequently  be  mentioned.  A  some- 
what similar  form  occurs,  though  rarely,  among  the  implements  found  in 
the  ancient  River  Gravels. 

Besides  being  used  for  scraping  bides  and  preparing  leather,  it 
has  been  suggested  by  the  Rev.  W.  Green  well,  F.S.A.,J  that  they 
might  have  served  for  making  pins  and  other  small  articles  of  bone, 
and  also  for  fabricating  arrow-heads  and  knives  of  flint.  As  to 
this  latter  use  I  am  doubtful,  but  before  entering  into  the  question 
of  the  purposes  which  implements  of  the  "  scraper  "  form  were  in 
ancient  times  intended  to  serve,  it  will  be  well  to  examine  the 
evidence  of  wear  afforded  by  the  implements  themselves.  This 
evidence  is  various  in  its  character,  and  seems  to  prove  that  the 
implements  were  employed  in  more  than  one  kind  of  work. 

Among  some  hundreds  of  scrapers,  principally  from  the  York- 
shire Wolds,  I  have  met  with  between  twenty  and  thirty  which 
show  decided  marks  of  being  worn  away  along  the  circular  edge 
by  friction.     In  some,  the  edge  is  only  worn  away  sufficiently  to 


•  "Preh.  Timet,"  p.  81,  2nd  ed.  p.  102. 
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remove  all  keenness  or  asperity,  and  to  make  it  feel  smooth  to  the 
touch,  and  this  perliajis  along  one  part  only  of  the  arc.  In  others, 
the  wliole  e<lge  is  completely  rounded,  and  many  of  the  small 
facets  by  which  it  was  originally  surrounded,  entirely  eflFaced. 
The  BinuU  strioo,  resulting  from  the  friction  which  has  roimded 
the  edge,  are  at  riglit  angles  to  the  flat  face  of  the  implement,  and 
the  wliolo  edge  presents  the  appearance  of  having  been  worn  away 
by  scTuping  some  comparatively  soft  substance — such,  for  instance, 
as  leatlier.  When  wo  consider  what  an  important  part  the  skins 
of  animals  pluy  in  the  daily  life  of  most  savage  tribes,  and 
cspeiually  of  tliose  exposed  to  a  cold  climate ;  and  when  we  re- 
member the  amount  of  preparation,  in  the  way  of  dressing  and 
scraping,  the  hides  require  before  they  con  be  available  for  the 
puqwses  of  clothing,  or  even  tent-making,  it  becomes  evident  that 
some  instruments  must  have  been  in  use  by  the  ancient  occupants 
of  the  country  for  the  purpose  of  dressing  skins ;  and  the  pro- 
bability of  these  scrajxirs  having  been  devoted  to  this  purpose  is 
strengthened  by  their  being  worn  in  just  such  a  manner  as  they 
would  have  beim,  had  they  l>een  in  use  for  scraping  some  greasy 
dressing  off  not  over-clean  leather.  The  scrapers  thus  worn  away 
ore  for  the  most  part  of  the  horseshoe  form.  There  are  some, 
however,  which  have  the  edge  worn  away  not  at  the  circular  end, 
Imt  along  the  txlge  towards  the  butt.  In  this  case  also  they 
opiHMir  to  have  Ihhmi  employed  for  scraping,  but  the  evidence  as  to 
the  charartor  of  the  substance  si^rajxxl  is  not  so  distinct.  It  is, 
however,  prokible  tliat  in  the  fashioning  of  perforated  axes  and 
other  implements,  made  of  greenstone  and  other  rocks  not  purely 
silieious,  some  s<»raping  as  well  as  grinding  tools  may  have  been 
omployiHl,  and  i>ossil)ly  the  wear  of  the  edge  of  some  of  these  tools 
may  Ik>  due  to  such  a  cause.  Even  among  the  cave-dwellers  of 
the  Ponlogne  we  tind  scraiH^rs  Inniring  similar  marks  of  attrition, 
imd  we  also  know  that  flint  flakes  were  ustxl  for  soniping  the  hard 
luvmatitie  iron  ort\  to  produce  the  red  pigment — the  paint  with 
which  the  men  of  those  times  seem  to  have  adorned  themselves.* 

It  will  of  coursi^  he  urginl  that  it  is,  after  all,  only  a  small 
pn^portion  of  tht^^^  implements  which  hciir  these  unmistakable 
marks  of  wear  ujH>n  them.  It  must,  however,  be  remembered,  that 
to  pn^huv  much  abrasion  of  the  etlge  of  an  instrument  made  of  so 

♦   A«  anotlxor  ]  uqvvM^   t.^  ^hfrli  tht>«o  iii«tnim<  iit*  may  luw  }w>en  applied.  I>r 
K«^)U  r  ,*'  l.-»ko  l»w, DincTi.'"  j.p.  S-l.  97^  hiw  Mi4nr<^U>i  that  »ouie  of  iho  ft*ni|KT8  found 
111  lh«»  Si^i*!*  l.-iko-d>^-t  Ilinc*  may  havo  Uvn  in  ti,«»o  for  scaling  tish. 
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hard  a  material  as  flint,  an  enormous  amount  of  wear  against  so 
soft  a  substance  as  hide  woidd  be  necessary.  It  is,  indeed,  possible 
that  the  edge  would  remain  for  years  comparatively  unworn,  were 
the  substance  to  be  scraped  perfectly  free  from  grit  and  dirt.  If 
we  find  identically  the  same  forms  of  instruments,  both  worn  and 
unworn,  there  is  a  fair  presumption  that  both  were  intended  for  the 
same  purpose,  though  the  one,  from  accidental  causes,  has  escaped 
the  wear  and  tear  the  efiects  of  which  are  visible  on  the  other. 

There  are,  however,  circumstances  which  in  this  case  point 
to  an  almost  similar  form  having  served  two  totally  distinct 
purposes ;  for,  besides  those  showing  the  marks  of  use  already 
described,  we  find  some  of  these  instnmients  with  the  edge 
battered  and  bruised  to  such  an  extent  that  it  can  hardly  have 
been  the  result  of  scraping,  in  the  ordinary  sense  of  the  word. 

To  account  for  such  a  character  of  wear,  there  seems  no  need  of 
going  so  far  afield  as  among  the  Esquimaux,  or  any  other  semi- 
civilized  or  savage  people,  to  seek  for  analogies  on  which  to  base 
a  conclusion — ^how  far  satisfactory  it  must  be  left  to  others  to 
judge.  Among  the  primary  necessities  of  man  (who  has  been 
defined  as  a  cooking  animal)  is  that  of  fire.  It  is  no  doubt  a 
question  difficult  of  solution  whether  our  primitive  predecessors 
were  acquainted  with  any  more  ready  means  of  producing  it  than 
by  friction  of  two  pieces  of  wood,  especially  at  a  time  when  there 
is  reason  to  suppose  they  were  unacquainted  with  the  existence  of 
iron  as  a  metal.  I  have,  however,  already  mentioned  *  that  for 
the  purpose  of  producing  sparks,  pyrites  is  as  effective  as  iron,  and 
was,  indeed,  in  use  among  the  Romans.  Now  the  lower  beds  of 
our  English  chalk  are  prolific  of  pyrites,  though  not  to  the  same 
extent  as  the  upper  beds  are  of  flint ;  and  it  is  not  impossible  that 
the  use  of  a  hammer-stone  of  pyrites,  in  order  to  form  some 
instrument  of  flint,  gave  rise  to  the  discovery  of  that  method  of 
producing  fire,  the  invention  of  which  the  old  myth  attributed  to 
Pyrodes,  the  son  of  Cilix.  When  exposed  upon  or  near  the  surface 
of  the  ground,  pyrites  is  very  liable  to  decomposition,  and  even  if 
occurring  with  ancient  interments  it  would  be  very  likely  to  be 
disregarded.  This  may  account  for  the  paucity  of  the  notices  of 
its  discovery.  Some,  however,  exist,  and  I  have  already  men- 
tioned t  instances  where  pyrites  has  been  discovered  on  the 
Continent  in  association  with  worked  flints,  both  of  Neolithic  and 
PalaDolithic  age. 

•  P.  14.  t  Ibid. 
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There  are  also  instances  of  its  occurrence  in  British  barrows. 
That  careful  obserrer,  the  late  Mr.  Thomas  Bateman,  found,  in 
the  year  1844,  in  a  barrow  on  Elton  Moor,*  near  the  head  of  a 
skeleton,  "  a  piece  of  spherical  iron  pyrites,  now  for  the  first  time 
noticed  as  being  occasionally  fotmd  with  other  relics  in  the  British 
tumuli.  Subsequent  discoveries,"  he  says,  "  have  proved  that  it 
was  prized  by  the  Britons,  and  not  unfrequently  deposited  in  the 
grave,  along  with  the  weapons  and  ornaments  which  formed  the 
most  valued  part  of  their  store.''  With  the  same  skeleton,  in  a 
"  drinking-cup,"  with  a  small  celt  and  other  objects  of  flint,  was  a 
flat  piece  of  polished  iron  ore,  and  twenty-one  "circular  instru- 
ments." In  another  barrow.  Green  Low,t  Mr.  Bateman  discovered 
a  contracted  skeleton,  having  behind  the  shoulders  a  drinking-cup, 
a  splendid  flint  dagger,  a  piece  of  spherical  pyrites  or  iron  ore,  and 
a  flint  instrument  of  the  circular-headed  form.  Lower  down  were 
barbed  flint  arrow-heads  and  some  bone  instruments.  In  a  barrow 
at  Brigmilston  t  Sir  R.  Colt  Hoare  found,  with  an  urn  containing 
ashes,  some  "  chipped  flints  prepared  for  arrow-heads,  a  long  piece 
of  flint,  and  a  pyrites,  both  evidently  smoothed  by  usage." 

Nodules  of  pyrites  occurred  in  such  numbers  in  a  barrow  at 
Broad  Down,§  near  Honiton,  as  to  suggest  the  idea  of  their  having 
been  placed  there  designedly,  but  none  of  them  are  described  as 
abraded. 

We  have  here,  at  all  events,  instances  of  the  association  of  lumps 
of  iron  pyrites  with  circular-ended  flint  instruments  in  ancient 
interments.  Can  they  have  been  in  use  together  for  producing 
fire  P  In  order  to  judge  of  this  our  best  guide  will  probably  be, 
so  far  at  all  events  as  the  flints  are  concerned,  the  form  in  use  for 
the  same  purpose  in  later  times,  and  even  at  the  present  day. 

The  Abb^  Cochetll  describes  some  of  the  flints  found  with 
Merovingian  interments  as  resembling  gun-flints :  one  of  these  was 
apparently  carried  at  the  waist,  in  a  purse  with  money  and  other 
necessaries.  A  similar  practice  of  carrying  in  the  pocket  a  piece 
of  flint  and  some  prepared  tinder  prevails  in  some  parts  of  Europe 
to  the  present  day ;  and,  as  I  have  before  remarked,  flints  for  this 
purpose  are  articles  of  sale.  Fig.  222  shows  a  modem  "  strike-a- 
light," or  gun-flint,  which  I  purchased  some  years  ago  at  Pontlevoy, 
in  France.     It  is  made  of  a  segment  of  a  flake,  one  edge  and  the 

•  "  Vest.  Ant.  Derb.,"  p.  63. 
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sides  of  which  have  been  trimmed  to  a  scraper-like  ed^,  and  the 
other  merely  made  straight.  The  resemblwice  between  this  and 
some  of  the  ancient  "  scrapers  "  is  mani- 
fest. Another  strike-a-light,  which  I 
lately  bought  at  a  stall  in  Treves,  is  about 
2  inches  long  by  1 J  inches  broad,  and  is  J 
made  from  a  flat  flake,  trimmed  to 
nearly  square  edge  at  the  butt-end,  and 
to  a  very  flat  arc  at  the  point,  both  the  Fig.  3^.— rnncii "  sihk»->-iigfat." 
trimmed  edges  being  of  precisely  the  same  character  as  those  of 
scrapers.  I  find,  moreover,  that  by  working  such  a  flint  and  a 
8t«el  or  briquet  together,  much  the  same  bruising  of  the  edge  is 
produced  as  that  apparent  on  some  of  the  old  "scrapers."  I 
come,  therefore,  to  the  conclusion,  that  a  certain  proportion  of  these 
instruments  were  in  use,  not  for  scraping  hides  like  the  others,  but 
for  scraping  iron  pyrites,  and  not  improbably,  in  later  days,  even 
iron  or  steel  for  procuring  fire.  Were  they  used  for  such  a  pur- 
pose, we  can  readily  understand  why  they  should  so  often  present 
a  bruising  of  the  edge  and  an  irregularity  of  form.  We  can  also 
find  a  means  of  accoimting  for  their  great  abundance. 

Looking  at  the  question  from  a  slightly  difibrent  point  of  view, 
this  method  of  aolution,  receives  additional  support.  Every  one 
will,  I  think,  readily  concede  that,  putting  for  the  moment  pyrites 
out  of  the  question,  the  inhabitants  of  this  country  must  have  been 
acquainted  with  the  method  of  producing  fire  by  means  of  flint  and 
steel  or  iron,  at  all  events  so  long  ago  aa  when  their  intercourse 
with  the  Romans  commenced,  if  not  at  an  even  earlier  period.  We 
may,  in  any  case,  assume  that  flints  have  been  in  use  as  fire- 
producing  agents  for  something  like  two  thousand  years,  and  that 
consequently  the  number  of  them  that  have  thus  served  must  be 
enormous.  What  has  become  of  them  all  ?  They  cannot,  like 
some  antiquities,  be  "only  now  rare  because  they  were  always 
valueless,"  for  in  their  nature  they  are  almost  indestructible.  Many, 
no  doubt,  were  mere  irregular  lumps  of  flint,  broken  from  time  to 
time  to  produce  such  an  edge  as  would  scrape  the  steel ;  but  is  it 
not  in  the  highest  degree  probable  that  many  were  of  the  same 
class  as  those  sold  for  the  same  purpose  at  the  present  day — flakes 
chipped  into  a  more  or  less  scraper-like  form  at  the  point  P 

There  is  yet  another  argument.  In  many  instances  these 
circular-ended  flints,  when  found  upon  the  surface,  have  a  com- 
paratively fresh  and  unweatbered  appearance ;  and,  what  is  more. 
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liave  the  chipped  part  stained  by  iron-mould.  In  some  cases 
there  are  particles  of  iron,  in  an  oxidized  condition,  still  adherent. 
Such  iron  marks,  eepeciollj  on  flint  which  has  weathered  white, 
may,  and  indeed  commonly  do,  arise  firom  the  passage  of  harrows 
and  other  agricultural  implements,  and  of  horses  shod  with  iron, 
over  the  fields ;  but  did  the  marks  arise  merely  from  this  cause,  it 
appears  hardly  probable  that  in  any  instance  they  should  be  con- 
fined to  the  chipped  edge,  and  not  occur  on  other  parts  of  the  flint. 
I  had  written  the  foregoing  pages  when,  in  November,  1870,  an 
interesting  discovery,  made  by  the  Rev.  W.  Greenwell,  F.8.A.,  in 
his  exploration  of  a  barrow  at  Rudstone,  near  Bridlington,  in  Tork- 
shire,  came  to  corroborate  my  views.  I  have  already  described  a 
whetstone  found  with  one  of  the  interments  in  this  barrow,  and 
mentioned  that  between  the  knees  and  the  head  were  found,  with 


Fig.  »S.-Itgdil(ini!. 


other  objects,  the  half  of  a  nodule  of  iron  pyrites,  and  a  long 
round-ended  flake  of  flint  which  by  underneath  it.  They  are 
both  represented  full  size  in  the  accompanying  figure  (Fig.  223). 
A  portion  of  the  outside  of  the  pyrites  has  been  ground  smooth, 
and  a  projecting  knob  has  been  ground  down,  bo  as  to  bring  it 
to  an  njiproximatcly  hemispherical  shape,  and  adapt  it  for  being 
comfortably  held  in  the  hand.  The  fractured  surface,  where  the 
nodulo  was  broken  in  two,  is  somewhat  oval,  imd  in  the  centre,  in 
the  direction  of  the  longer  diameter,  is  worn  a  wide  shallow  groove, 
of  just  the  sjime  cltaructer  as  would  have  been  produced  by  constant 
sharp  scniping  blows  from  a  round-ended  flake  or  scraper,  such  as 
that  which  Wiis  found  with  it.  The  whole  surface  is  somewhat 
worn  and  slriuted,  in  the  same  direction  as  the  principal  central 
groove ;  and  the  edge  of  the  flat  lace  of  the  pyrites  is  more  worn 
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away  at  the  top  and  bottom  of  the  groove   than   at  the   other 
parts. 

The  scraper  is  made  from  a  narrow  thick  external  flake,  the  end  of 
which  has  been  trimmed  to  a  semicircular  bevelled  edge :  a  portion 
of  one  side  has  also  been  trimmed.  At  the  end,  and  along  some 
parts  of  the  sides,  this  edge  is  worn  quite  smooth,  and  rounded  by 
friction,  and  there  are  traces  of  similar  wear  at  the  butt-end.  In 
a  second  grave  in  the  same  barrow  there  lay,  behind  the  back,  two 
jet  buttons  and  a  similar  pyrites  and  flint.  There  can,  I  think, 
be  no  reasonable  doubt  of  their  having  been,  in  these  instances, 
fire-producing  implements,  used  in  the  manner  indicated  in  the 
annexed  figure.     The  finding  of  the  two  materials  together,  in  two 


Fig.  934.— Method  of  using  Pyrites  And  **  Scraper  "  for  Striking  a  Light. 

separate  instances,  in  both  of  which  the  pyrites  and  the  flint  pre- 
sent the  same  forms  and  appearance,  establishes  the  fact  of  their 
connection ;  and  it  is  hard  to  imagine  any  other  purpose  for  which 
pyrites  could  be  scraped  by  flint  except  for  producing  fire.  It 
cannot  have  been  merely  for  the  purpose  of  producing  a  paint  or 
colour,  as  though  the  outer  crust  of  a  nodule  of  pyrites  might,  if 
ground,  give  a  didl  red  pigment,  yet  the  inner  freshly  broken  face 
would  not  do  so ;  and,  if  it  would,  the  colour  woidd  be  more  readily 
procured  by  grinding  on  a  flat  stone  than  by  scraping.  It  would 
be  interesting  to  compare  these  objects  with  the  pyrites  and  pebbles 
in  use  among  the  Fuegians,*  who  employ  dried  moss  or  fungus  by 
way  of  tinder,  but  appear  to  find  some  difficulty  in  producing  fire. 
Mr.  Franks  has  called  my  attention  to  another  half  nodule  of 
pyrites  preserved  in  the  British  Museum,  which  is  somewhat  abraded 
in  the  middle  of  its  flat  face,  though  not  so  much  so  as  that  from 
Yorkshire.  It  was  discovered,  with  flint  flakes,  in  a  barrow  on 
Ijambome  Down,  Berkshire,  by  Mr.  E.  Martin  Atkins,  in  1850.   A 

•  Wood,  "  Nat.  Hist,  of  Man,"  vol.  ii.  p.  622. 
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nodule  of  pyrites,  with  a  deep  scormg  upon  it,  and  found  in  one  of  the 
Belgian  bone  cares,  the  Trou  de  Chaleux,  has  been  engraved  by 
Dr.  £.  Dnpont,*  who  regards  it  as  having  been  used  as  a  fire- 
producing  agent.  The  flint  that  produced  the  scoring  appears  to 
hare  had  a  pointed  rather  than  a  rounded  end.  Possibly  the 
wearing  away  of  the  ends  of  certain  flakes,  for  which  it  has  been 
difficult  to  account,  may  be  due  to  their  baring  been  used  in  this 
manner  for  striking  a  light. 

There  are  yet  some  other  long  flakes  which  are  trimmed  to  a 
scraper-like  edge  at  one  or  both  ends,  but  in  which  cases  this 
trinuning  appears  to  have  been  rather  for  the  purpose  of  enabling 
the  flake  to  be  conveniently  held  in  the  hand,  so  as  to  niake  use 
of  its  cutting  edge,  than  with  the  intention  of  converting  the 
trimmed  end  into  a  scraping  or  cutting  tool.  The  ends  of  some  of 
the  hafted  knives  or  saws  found  in  the  Swiss  Lake-dwellings  are 
thus  trimmed. 

On  the  whole,  we  may  conclude,  with  some  appearance  of  pro- 
bability, that  a  certain  proportion  of  these  instruments,  and  more 
especially  those  of  regular  shape  and  those  of  large  size,  were 
destined  to  be  used  as  scrapers  in  the  process  of  dressing  hides  and 
for  other  purposes ;  that  others  again,  and  chiefly  those  of  moderate 
size  with  bruised  and  battered  edges,  were  used  at  one  period  with 
iron  pyrites,  and  at  a  subsequent  date  with  iron  or  steel,  for  the 
production  of  fire ;  and  some  others,  again,  have  had  their  ends 
trimmed  into  shape,  so  as  to  render  them  symmetrical  in  form,  or 
to  enable  them  to  be  conveniently  handled  or  hafted. 

There  aro  still  one  or  two  other  forms  to  which,  from  the  character  of 
their  edge,  the  designatioD  of  scraper  may  be  given.  The  instrnmeot 
from  the  Yorkshire  Wolds,   ghown  in  Fig.  225,  may,  for  instaoce,  be 


called  a  straifiht  scraper.  It  is  mode  from  a  broad  flat  flake,  with  a  well- 
developed  bnib  of  percuBsion  on  tbo  &ce,  and  the  couoterpart  of  another 
at  the  back,  no  tbat  the  section  at  the  base  is  mu'b  curved.  The  point 
t  "Les  Cbv.  de  U  BelgiqiiP,"  vol.  ii.  pi.  a.  2.  "L'Hoinnie  pondukt  les  Agm 
da  la  Pierre,"  IBTl,  p.  74. 
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of  the  flake  and  iU  left  aide  have  been  chipped  away,  bo  that  they  are 
nearly  straight,  and  form  between  them  on  angle  of  abont  60°.  The 
edge  is  sharper,  and  the  form,  I  think,  more  regular  than  if  it  hod  been 
nsed  in  conjnnction  with  pyrites  or  steel,  and  I  am  therefore  inclined  to 
regard  it  as  a  tool.  Mr.  Charles  Monkman,  who  gave  me  this  specimen, 
has  alBO  given  me  another,  more  crescent-shaped  in  fot^,  the  base  being 
roQghly  chipped  to  a  regular  sweep.  I  have  another  larger  flint, 
similar  to  Fig.  226,  found  by  the  late  Mr.  Whitbonm,  F.S.A.,  in  the  neigh- 
bourhood of  Godalming.  Before  prononncing  definitely  as  to  the  degree 
of  antiquity  to  be  assigned  to  such  instramentB,  it  will  be  well  to  h&ve 
authenticated  inBtanccB  of  their  discovery  in  association  with  other 
remains,  and  not  merely  on  the  surface.  In  character,  however,  they 
mnch  resemble  other  fiint  instruments  of  undoubtedly  high  antiquity, 
tfaoQgh  they  present  the  peculiarity  of  having  the  edge  at  right  angles 
to  the  axis  of  the  flake  from  which  they  ore  made,  instead  of  being 
parallel  to  it. 

To  another  of  these  forms,  of  which  a  not  very  first-rate  example  is 
given  in  Fig.  226,  the  designation  of  hollow  scraper  may  be  applied, 


Fig.  XM.— Yoriuhin  Woldi. 

the  scraping  edge  being  concave  instead  of,  as  usual,  convex.  This 
specimen  also  is  from  Uie  Yorkshire  Wolds.  I  have,  however,  found 
analogous  instruments  on  the  Sussex  Downs,  the  hollowed  edges  of 
which  appear  to  have  been  used  for  scraping  some  cylindrical  objects. 
In  Ireland  this  form  also  occasionally  occurs.  I  have  two  specimens 
with  the  hollow  as  regular  in  its  sweep  as  any  of  the  scrapers  of  the 
ordinary  form.  Toole  of  this  kind  seem  well  adapted  for  scraping  into 
regular  shape  the  stems  of  arrows  or  the  shafts  of  spears,  or  for  fashion- 
ing bone  pins.  Among  modern  artificers  in  wood,  bone,  ivory,  or  metal, 
scraping  tools  play  a  far  more  important  part  than  would  at  first  sight 
appear  probable,  looking  at  the  abundance  and  perfection  of  our  cutting 
tools  and  files.  The  latter,  indeed,  are  merely  compound  forms  of 
"  scrapers." 


CHAPTER  XIV. 
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Another  of  the  purposes  to  which  flint  flakes  were  applied  appears 
to  have  been  that  of  boring  holes  in  various  materials.  Portions 
of  stags'  horns,  destined  to  serve  either  as  hammers  or  as  sockets 
for  hatchets  of  stone,  hod  either  to  be  perforated  or  to  have  recesses 
bored  in  them ;  and  holes  in  wood  were,  no  doubt,  requisite  for  many 
purposes,  though  in  this  country  we  have  but  few  wooden  relics 
dating  bock  to  the  time  when  flint  was  the  principal,  if  not  the 
only  material  for  boring  tools.  To  form  some  idea  of  the  character  of 
the  objects,  in  the  preparation  of  which  such  tools  were  necessary, 
we  cannot  do  better  than  refer  to  the  vivid  picture  of  ancient  life 
placed  before  us  by  the  discoveries  in  the  Swiss  Lake-dwellings. 
Besides  perforated  stone  axes  and  hammers,  such  as  have  been 
already  described  in  these  pages,  we  find  stag's-hom  and  wooden 
hafts  or  helves,  with  holes  and  sockets  bored  in  them,  plates  of 
stone,  teeth  of  animals,  bone  and  stag's-hom  instruments,  and 
wooden  knife  handles  pierced  for  suspension,  and  portions  of  bark 
perforated,  so  as  to  serve  like  corks  for  floating  fishing-nets. 

Even  in  the  caverns  of  the  Reindeer  Period  of  the  South  of 
France  we  find  the  reindeer  horns  with  holes  bored  through  them 
in  regular  rows,  and  delicate  needles  of  hard  bone  with  exquisitely 
formed  eyes  drilled  through  them — one  of  which  has  also  been 
found  in  Kent's  Cavern — ^as  well  as  teeth,  shells,  and  fossils  per- 
forated for  suspension  as  ornaments  or  amulets.  So  beautifully  are 
the  eyes  in  these  ancient  needles  formed,  that  I  was  at  one  time 
nmch  inclined  to  doubt  the  possibility  of  their  having  been  drilled 
by  mciins  of  flint  flakes ;  but  the  late  Mons.  E.  Lartet  demon- 
strated the  feasibility  of  this  process,  by  himstJf  drilling  the  eye  of  a 
similar  needle  with  a  flint  borer  found  in  one  of  the  French  C4ives. 
I  have  myself  bored  {xirfc^ctly  round  and  smooth  lioles  through 
both  stag's  honi  and  wood  with  flint  flakes,  and  when  a  little  water 
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is  used  to  facilitate  the  operation,  it  is  surprising  to  find  hoir 
quickly  it  proceeds,  and  how  very  little  the  edge  of  the  flint  fiuffera 
when  once  its  thinnest  part  has  heen  worn  or  chipped  away,  so  as 
to  leave  a  sufficient  thickness  of  flint  to  stand  the  strain  without 
being  hroken  oS. 

The  most  common  form  of  boriug  tool,  to  which  by  some  writers  the 
name  of  awl  or  drill*  has  been  given,  is  that  shown  in  Fig.  227,  from 
the  Yorkshire  Wolds.     It  is  formed  from  a  flat  splinter 
of  flint,  and  shows  the  natnral  crust  of  the  stone  at 
the  broad  end.     At  the  other,  each   edge  has  been 
chipped  away  from  the   flat  face,  so  aa  to  reduce  it 
by  a  rapid  curve  on  each  side  to  a  somewhat  tapering 
blade  with  a  sharp  point.     The  section  of  this  portion 
of  the  blade  is  almost  of  the  form  of  half  a  hexagon 
when  divided  by  a  line  joining  opposite   angles.     A 
borer  of  this  kind  makes  a  very  true  hole,  as  whether  j 
tnmed  round  continuouHly,  or  alternately  in  each  direc-  J 
tion,  it  acts  as  a  half-ronnd  broach  or  rimer,  enlarging 
the  mouth  of  the  hole  all  tbe  time  it  is  being  deepened     n^ai^YirtAii* 
by  the  drilUng  of  the  point.     The  broad  base  of  the  '^'>'^-      } 

flake  serves  as  a  handle  by  which  to  turn  tlie  tool.  Several  boring  instru- 
ments of  this  form  were  found  in  the  pits  at  Qrime's  Groves,!  already  so 
often  mentioned. 

Borers  of  the  same  character  occur  in  Irelond.l  I  have  also  seen 
several  found  near  Pontlevoy,  France,  in  the  collection  of  the  Ahb6 
Ikmrgeois. 

Similar  boring  instmmenta  of  flint  have  been  fonnd  in  Denmark,  in 
company  with  scrapers  and  other  tools.  Two  of  them  have  been 
engraved  by  Mr.  C.  F.  Herb9t.§ 

Sometimes  tbe  borer  consists  of  merely  a  long  narrow  pointed  flake, 
which  has  had  the  point  trimmed  to  a  scraping  edge  on  either  side.  A 
specimen  of  tbe  kind,  found  by  Mr.  E.  Tindall,  near  Bridlington,  is 
shown  in  Fig.  22S.  The  point,  for  about  a  sixteenth  of  an 
inch  in  width,  has  been  ground  to  a  nearly  square  edge,  so 
that  it  acts  like  a  drill.  Such  a  form  was  probably  attached 
to  a  wooden  handle  for  ose,  but  I  doubt  whether  any 
mechanical  means  were  used  for  giving  it  a  rotatory  motion 
as  a  drill,  and  regard  these  borers  rather  as  hand  tools  to 
be  need  much  in  the  same  way  as  a  broach  or  rimer. 

Some  implements  from  the  Lake- settlement  at  Meilen, 
regarded  by  Dr.  Keller  ||  as  awls  or  piercers,  are  perforated 
at  one  end,  and  appear  to  be  ground  over  tLeir  whole  sur- 

Occasionolly   some   projecting   spur  at  the  side   of  the         «._b,m. 
flake  has  been  utilized  to  form  the  borer,  as  is  the  case  in       udruii.    ^ 
■  Luhbocli.  "  Preb.  Timei,"  p.  90.  Monkman,  Yerkt.  Arch,  and  Top.  Jouni.,  IMS. 
t  Jovm.  Etkiiol.  Sot.,  vol.  ii.  pi.  iiiiiL  2,  3. 
{  Bee  AreAaoi.,  toL  ili.  pi.  x-"   * 
{  •>  Aarboger  t.  Nord.  Oldk.,'^ 
I  "  lAk«  Owellingi,"  p.  U. 
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Fig.  229,  also  from  the  Yorkshire  Wolds.  In  this  instance,  the  two 
carved  sweeps,  hy  which  the  horing  part  of  the  tool  is  formed,  have 
been  chipped  from  the  opposite  flEices  of  the  flake,  so  that  the  catting 
edges  are  at  opposite  angles  of  the  blade,  which  is  of  rhomboidal  section. 
Snch  a  tool  seems  best  adapted  for  boring  by  being  tamed  in  the 
hole  continnoasly  in  one  direction.  In  some  instances  the  projecting 
spar  is  so  short  that  it  can  have  produced  bat  a  very  shallow  cavity  in 
the  object  to  be  bored. 


Fig.  229.— Yorkshire  Wolda.       ^  Fifi[.  290.— Bridlington.       } 

The  tools,  of  which  a  specimen  is  shown  in  Fig.  280,  also  appear  to 
have  been  intended  for  boring.  It  is,  however,  possible  that  after  all 
they  may  have  served  some  other  parpose.  That  here  engraved  was 
fonnd  at  Boynton,  near  Bridlington,  by  Mr.  E.  Tindall,  and  is  weathered 
white  all  over.  It  is  made  from  a  flake,  and  the  edge  of  the  blade  on 
the  left  in  the  figure  is  formed  as  usual  by  chipping  from  the  flat  face. 
The  other  edge  is  more  acute,  and  has  been  formed  by  secondary  chip- 
ping on  both  faces.  The  spur  to  the  left,  which  may  have  served  as  a 
handle  for  turning  the  tool  round  when  in  use,  has  originally  been  longer, 
but  the  end  has  been  lost  through  an  ancient  fracture.  The  edges  of 
the  point  of  the  tool  are  somewhat  worn  away  by  friction. 

I  am  uncertain  whether  the  instruments  shown  in  Figs.  281  and  282 
can  be  with  propriety  classed  amoug  boring  tools,  as  it  is  possible  that 
they  may  have  been  intended  and  used  for  some  totally  diflerent  purpose — 
such,  for  instance,  as  forming  the  tips  of  arrows,  for  which,  from  their 
symmetrical  form,  they  are  not  ill  adapted.  Though  the  points  of  those, 
like  Fig.  281,  are  much  rounded,  it  is  possible  they  were  mounted  like 
the  Eg3rptian  flint  arrow-heads,  of  which  hereafter.  A  few  instruments 
of  this  form  have  been  found  in  Derbyshire  and  Sufiblk,  but  that  here 
figured  was  found  on  the  Yorkshire  Wolds,  and  has  been  made  from  a 
part  of  a  thin  flat  flake,  one  edge  of  which  forms  the  base  opposite  to 
the  semicircular  point.  The  side  edges,  which  expand  with  a  sweep  to 
the  base,  are  carefully  chipped  to  a  sharp  angle  with  the  face  of  the 
flake ;  but  in  some  instances  this  secondary  working  extends  over  a 
greater  or  less  portion  of  both  faces.  Some  specimens  are  also  much 
longer  in  their  proportions.      The   original  edge  of  the  flake,  which 
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extends  along  the  base,  is  nsnally  onworu  by  Dee,  so  tltat  if  these  objects 
were  boring  tools  it  may  have  been  protected  by  being  ioBerted  in  a 
notch  in  a  piece  of  wood,  which  in  ench  a  case  woald  serve  as  a 
handle  for  using  the  tool  after  the  manner  of  an  anger.  The  same  form 
has  been  found  in  the  Camp  de  Chassey  (Saone  et  Loire),  France.* 


Ft(.  UI—Toriuhin  Wolds. 


fin-  Ssa^taAtbin  Woldi. 


Fig.  232,  also  from  the  Yorkshire  Wolds,  was  presented  to  me  by 
Ur.  Charles  Monkman,  of  Malton.  Though  more  acutely  pointed  than 
Fig.  281,  it  seems  to  have  been  intended  for  much  the  same  purpose, 
and  it  has  been  formed  in  a  similar  manner.  The  secondary  working  is 
principally  on  the  convex  face  of  the  fialie,  but  owing  to  an  irregularity 
is  the  Biufaoe  of  the  flat  face,  a  portion  of  it  has  been  removed  by 
secondary  chipping  along  one  edge,  so  as  to  bring  it  as  nearly  as 
possible  in  the  same  plane  as  the  other.  For  whatever  purpose  this 
instrament  may  have  been  designed,  its  symmetry  is  remarkable. 

I  have  a  somewhat  similar  instrument  from  Bridlington,  but  triangnlar 
in  form,  with  the  sides  carved  slightly  inwards,  and  the  two  most 
highly  wrought  edges  produced  by  chipping  almost  equally  on  both  faces 
of  ilie  flake.  Such  a  form  approximates  most  closely  to  some  of  those 
which  there  appears  reason  for  regarding  as  triangnlar  arrow-heada. 

•  Pemnlt,  "  Ncite  lur  nn  Foyer,"  tc,  pi.  iL  16. 


CHAPTER  XV. 

TRIMMED   FLAKES,    KNIVES,    ETC. 

Besides  being  converted  into  round>ended  Bcrapers  and  pointed 
boring  tools,  flint  flakes  were  trimmed  oq  one  or  botb  fiwjes  into 
a  variety  of  fonnB  of  cutting,  scraping,  and  piercing  toolfl  and 
weapons.  In  one  direction  tbese  forms  pass  througb  daggers  and 
lance-heads,  into  javelin  and  arrow-heads ;  and  in  another  through 
cutting  tools,  wrought  into  symmetrical  shape,  and  ground  at  the 
edges,  into  hatchets  or  celts  adapted  for  use  in  the  hand  without 
being  hafted. 

The  first  I  shall  notice  are  flakes  trimmed 
into  form  by  secondary  working  on  both  edges, 
but  only  on  the  convex  face,  the  flat  fiice 
being  left  either  almost  or  quite  intact.  The 
illustratiouB  of  these  forms  are  no  longer  full 
size,  but  on  the  scale  of  one- half,  linear  measure. 
The  simploBt  form  of  such  instromonts  is  when 
merely  the  edge  of  tho  flake  is  worked,  so  as  to 
reduce  it  to  a  regular  leaf-like  shape.  A  beantifii) 
specimen  of  this  kind  is  preserved  in  the  Christy 
Collection,  and  is  shown  in  Fig.  288.  It  was 
'  probably  found  in  the  neighbourhood  of  Cam- 
bridge, having  formed  part  of  the  collection  of  the 
late  Mr.  Litchfield  of  that  town.  It  is  of  grey 
flint,  curved  Icogthwise,  as  is  usually  the  case 
with  flint  flakes,  and  worked  to  a  point  at  eaeh 
end,  though  rather  more  rounded  at  the  bntt-end 
of  the  flake.  Such  instruments  have  sometimes 
been  regarded  as  poniards,  though  not  impro- 
bably they  were  used  for  various  catting  and 
scraping  purposes. 
They  rarely  occnr  in  Britain  of  so  great  a  length 
^-""^^  as  this,  which  is  6J  inches  long,  but  those  of 

'^_^r-^  shorter  proportions  are  notuncommon.    In  Ireland 

"e*  1  ■  *  ^igj,  y,g  |(,ng  fl^jg  are  scarce. 
In  France  they  are  more  abundant,  though  still  rare.     Some  of  those 
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fonned  from  the  Pressigny  flints  were  in  the  rongh  state  as  much  as  12 
inches  long,  but  none  have  as  yet  been  found  of  this  length.  One,  trimmed 
on  both  edges,  and  8^  inches  long,  was  found  in  the  bed  of  the  Seine,*  at 
Paris,  and  is  now  in  the  Musee  d'Artillerie,  with  another  nearly  as  long 
found  about  the  same  time  in  the  same  place.  Both  appear  to  be  of 
Pressigny  flint.  A  beautiful  flake,  8}  inches  long,  trimmed  on  its  external 
face,  and  found  near  Soissons,!  was  in  the  collection  of  M.  Boucher  de 
Perthes.  I  have  one  of  the  same  character,  8^  inches  long  and  If  inches 
broad  in  the  middle,  most  symmetrically  shaped  and  perfectly  uninjured, 
which  was  formerly  in  the  collection  of  M.  Meillet,  of  Poitiers.  It  is 
said  to  have  been  found  at  Savanseau,  and  in  places  has  a  red  incrusta- 
tion upon  it,  as  if  it  had  been  embedded  in  a  cave.  In  the  Grotte  de  St. 
Jean  d'Alcas  |  was  found  a  blade  of  the  same  kind,  together  with  some 
lance-heads  of  flint  worked  on  both  faces.  Occasionally  they  are  found 
in  the  dolmens.  The  Allee  converted  of  Argenteuil  furnished  one  7i 
inches  long ;  and  one  of  the  dolmens  in  the  Lozere  ||  another,  8  inches 
in  length.  One  almost  10  inches  long  and  1  broad,  found  at  Neuilly-sur- 
Eure,1i  has  on  the  convex  face  the  delicate  secondary  working,  like  ripple 
marks,  such  as  is  seen  in  perfection  on  some  of  the  Danish  blades  of  flint. 

Curiously  enough,  the  long  flakes  found  in  some  abundance  in  Scan- 
dinavia are  rarely,  if  ever,  worked  on  the  convex  face  alone,  but  are 
either  left  in  their  original  form,  or  converted,  by  secondary  working  on 
both  faces,  into  some  of  the  more  highly  finished  tools  or  weapons. 

In  the  Swiss  Lake- dwellings  flakes  trimmed  at  the  edges  and  ends  are 
of  not  unfrequent  occurrence.  Some  of  these,  as  already  described,  have 
been  regarded  as  saws. 

A  remarkably  flne  Italian  specimen  of  a  ridged  flake,  11  inches  in 
length,  and  carefully  trimmed  along  both  edges,  is  in  the  British  Museum.** 
It  is  stated  to  have  been  found  near  Pffistum. 

Many  of  these  trimmed  flakes,  as  well  as  in  some  cases  those  entirely 
untrimmed,  have  been  called  by  antiquaries  spear-hcads  and  lance-heads. 
They  have  frequently  been  found  wiUi  interments  in  barrows. 

Not  to  mention  numerous  instances  recorded  by  Mr.  Bateman,  I  may 
cite  a  flake  found  in  company  with  a  barbed  flint  arrow-head  at  the  foot 
of  a  contracted  skeleton  in  a  barrow  if  at  Monkton  Down,  Avebury,  and 
a  "  triangular  spear-head  of  stone  curiously  serrated  at  the  edges,"  found 
with  a  flmt  arrow-head  and  perforated  bone  tusk,  in  an  urn  at  the  foot  of 
a  skeleton,  in  a  barrow  on  Ridgeway  Hill,  1 1  Dorsetshire. 

Among  the  flint  implements  occurring  on  the  surface  of  the  Yorkshire 
Wolds  and  elsewhere,  flakes  trimmed  to  a  greater  or  less  extent  along 
both  edges,  and  over  the  convex  face,  are  frequently  found.  The  point 
as  well  as  the  base  is  often  neatly  rounded,  though  the  former  is  some- 
times chipped  to  a  sharp  angle. 

There  is  a  considerable  difference  in  the  inclination  of  the  edge  to  the 

•  lUv.  Areh,,  N.  8.,  vol.  ii.  p.  129.  t  "  Ant.  Celt  et  Ant6d.,"  vol  i.  p.  879. 

t  Cazalis  de  Fondouce,  **  La  Grotte  e^p.  de  St.  J.  d'Alcas,"'  pi.  i.  1. 

I  Rev.  Areh,f  N.  8.,  toI.  xt.  pi.  ix.  26. 

U  Mortillet,  *<  Matcriaux,'*  vol.  v.  p.  321. 

%  Bev.  delaSoc,  Lit.  de  VEure,  3r<l  8.,  vol.  v. 

••  '*HonB  Feralee,"  p.  137,  pi  ii.  32.  ft  Areh.  Inst.  Salitb.  vol,  p.  105. 

IX  Areh.f  voL  xxz.  p.  333. 


304 


TanOiBD   FLAKES,   KNl^'ES,    ETC. 


[chap.  XV. 


fiu;e,  it  being  Bometimeo  at  an  angle  of  60°  or  opvards,  like  tbe  edge  of 
some  Bcrapers,  at  other  times  acute  like  a  knife-edge. 

There  is  so  great  a  range  in  the  dimeuaiooB  and  proportionB  of  this 
class  of  instrumenU  that  it  iB  almost  impOBaible  to  Ggore  all  the  varieties. 
I  have,  therefore,  contented  myself  with  the  selection  of  a  few  examples, 
and  will  commence  with  those  having  the  more  obtuse  edgea. 

Fig.  284,  from  the  Yorkshire  Wolds,  is  on  external  flat  flake,  weathered 
white,  and  trimmed  all  ronnd  the  face  showing  the 
natural  cmst  of  the  flint,  to  a  point  in  form  like  a  Qothic 
arch.  A  part  of  the  edge  is  bruised,  bat  it  is  impossible 
to  say  for  what  purpose  such  an  instmment  waB  in- 
tended. It  can  hardly  have  been  for  a  javelin-head, 
I  though  from  the  outline  it  would  seem  well  adapted  for 
}  such  a  purpose;  for  in  that  case  the  edge  would  not 
have  become  bruised.  It  may  possibly  be  an  abnormal 
form  of  Bcraper. 

A  nearly  similar  specimen,  but  narrower  in  its  propor- 
^   tions,  was  found  by  the  late  Lord  Londesborongh  *  in  a 
waidi.  i        barrow  near  Driffield,  and  is  described  as  a  spear-head. 
Another  form,  usually  very  thick  in  proportion  to  its  breadth,  and 
neatly  worked-over  the  whole  of  the  convex  face,  is  shown  in  Fig.  285. 
This  specimen,  also  &om  the  Yorkshire  Wolds,  is  in  the 
collection  of  the  Rev.  W.  Oreenwell,  F.S.A.     I  have  seen 
another  found  in  a  barrow  near  Hay,  Breconshire ;   and  in 
the  Antiquarian  Museum  at  Edinburgh  is  a  specimen  found  at 
Urqubart,  Elgin.     In  an  implement  of  the  same  form  in  my 
own  possession  some  small  irregularities  on  the  flat  face  have 
been  removed  by  delicate  chipping.     We  have  nothing  to 
guide  us  in  attempting  to  determine  the  use  of  such  instru- 
ments, but  if  inserted  in  handles  they  would  be  well  adapted 
for   boring  holes  in  wood  or  other  soft  substances.      The 
X''^      same  form  occurs  in  Ireland.      Mr,  Greenwell  has  an  Irish 
j^_^^'^^_8pecimeD  which  is  ground  all  along  the  ridge,  and  over  the 
'  iiiiK.  )    whole  of  the  butt-end. 


Another 


but  somewhat  similar  form  is  shown  in  Fig. 
236.  The  mstrument  in  this  case  is  made  from  a 
very  thick  curved  flake,  roughly  chipped  into  a  boot- 
like  form,  and  then  more  carefully  trimmed  along 
the  edges.  It  may  possibly  have  been  used  as  a 
borer,  as  the  edges  near  the  point  show  some  signs 
of  attrition.  It  is  of  flint  weathered  grey,  and  was 
found  by  Mr.  E.  Tindall  near  Bridlington.  I  have 
found  a  similar  scaphoid  form  in  Ireland.! 

A  rather  thick  external  flake,  worked  over  nearly 
the  whole  of  its  convex  face  and  reduced  to  about 
half  its  breadth  for  about  a  third  of  its  length  from 
the  point,  is  shown  in  Fig,  237.     The  narrower  part 
is  nearly  semicircular  in  section.     It  is  difficult  to 
I'  (    imagine  a  purpose  for  this  reduction  in  width ;  and 
due  to  wear.     I  have,  however,  another  specimen,  also 
Jr€A.,  vol.  uiJT.  p.  U3.  t  Ibid.,  n>l.  zli.  pi.  iTiii.  S. 
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from  ihe  Yorkshire  Wolds,  rednoed  in  the  same  manner  along  fdlly 
three-quarters  of  its  length. 

Some  of  the  worked  flakes  from  the  Dordogne  caves*  show  a  some- 
what similar  shoulder,  bat  it  seems  possible  that  with  them  the  broader 
part  may  have  been  protected  by  some  sort  of  handle,  at  the  original 
edge  of  the  flake  is  there  preserved. 

I  now  come  to  the  instmments  with  more  acute  edges,  made  by 
dressing  the  convex  &ce  of  flint  flakes.  Of  these  the  form  shown  in 
Fig.  236  is  allied  to  that  of  Fig.  285,  bnt  is  considerably  flatter  in  section, 
and  more  distinctly  oval  in  outline.  The  original  was  fonnd  by  Mr.  E. 
Tindall,  near  BridJington.  A  hard  particle  of  the  flint  has  interfered 
with  the  regular  convexity  of  the  worked  face,  but  in  some  specimens 
the  form  is  almost  as  regular  as  a  slice  taken  lengthwise  off  a  lemon, 
though  in  others  the  ontline  presents  an  irregnlsr  carve.   The  flat  face  is 


Fig.  >3I Yorliiian.    ) 


generally  more  or  less  curved  longitndinally,  and  tbe  ends  are  sometimes 
more  pointed  than  in  the  specimen  engraved.  I  have  an  exquisitely 
chipped  and  perfectly  symmetrica!  implement  of  this  character,  S  inches 
long  and  1  inch  broad,  from  the  neighbourhood  of  Icklingham,  SufTolk, 
in  which  county  the  type  is  not  uncommon.  The  flaking  on  the  convex 
surface  ia  very  even  and  regnlar,  and  produces  a  slightly  corrugated 
surface,  with  the  low  ridges  following  each  other  like  ripple  marks  on 
Hand.  The  edge  is  very  minutely  and  evenly  chipped,  and  is  very 
sharp.     The  instrument  may  perhaps  be  regarded  as  a.  sort  of  knife. 

The  form  is  well  known  in  Ireland,  bat  I  do  not  remember  to  have 
seen  it  in  foreign  collections. 

The  beaatifnlly  wrought  blade  of  flint,  shown  in  Fig.  239,  presents  a 
more  elongated  variety  of  this  form.  It  was  fonnd  by  the  Rev.  W. 
Greenwell,  F.8.A.,  with  a  burnt  body,  in  a  barrow  at  Castle  Carrock, 
Cumberland.  Another  blade,  curiously  similar  in  workmanship  and 
character,  was  found  by  the  same  explorer  in  a  barrow  near  Rndstone, 
Yorkshire,  hut  in  this  case  the  body  was  nnbarnt.  Another,  with 
both  ends  ronnded  and  the  edges  more  serrated,  was  fonnd  in  a 
barrow  at  Robin  Hood  Butts,  near  Scarborough,  and  is  preserved  in  the 

•  "Beliq.  Aquit.,"  p.  18. 
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ICiuenm  of  that  town.  On  tbe  same  card  with  it  are  arrow-h 
leaf-Bhaped,  lozeoge-Bbaped,  and  Bt«iiinied  and  barbed.  Mr.  CarriDgtan* 
deacribefl  a  flake  flat  on  one  &c«,  and  laboriooaly 
chipped  to  a  convex  ibape  on  the  other,  as  fonad 
with  burnt  bones  In  a  barrow  at  Hnsdin,  Stafford- 
shire. A  similar  specimen  in  Ribden  Low  accom- 
panied a  contracted  interment.  Mr.  Bateman  terms 
them  lanee-heada.  Mr,  Greenwell  has  a  leaf-shaped 
blade  of  this  kind,  fiat  on  one  face,  found  in  Bamt 
Fen. 

The  skilfnl  character  of  the  snr&ce  chipping  on 
these  blades  is  perhaps  better  shown  in  Fig.  240, 
which  IB  drawn  full  size  from  aaother  specimen, 
also  in  Bfr.  Oreenwell's  collection,  which  was  foond 
in  a  cist  with  the  remuns  of  a  bnmt  body,  on  Ford 
Common,  Northamberland-t 

In  some  instmments,  evidently  belonging  to  the 
same  class,  the  secondary  flaking  does  not  extend 
over  the  whole  of  the  convex  snrface  of  the  blade, 
but  some  of  the  facets  of  the  original  flake  are  still 
visible,  or  if  it  has  been  an  external  flake,  some 
portion  of  the  original  cmst  of  the  flint  remains. 
This  is  the  case  with  the  blade  engraved  in  Fig. 
241,  which  was  fonnd  by  the  Rev.  W.  Greenwell, 
MO.— yord.  Nonniimbet-  F.S.A.,  in  a  barrow  near  Weaverthorpe,  Yorkshire. 
'"*•  i  In  another  barrow  at  Rudstone,  Yorkshire,  also 
opened  by  him,  was  a  rather  smaller  bat  similar  instrument,  very  neatly 
formed,  and  somewhat  serrated  at  the  edge.  It  lay  at  the  feet  of  a 
skeleton.  Colonel  A.  Lane  Fox,  F.S.A.,  found  one  nearly  similar  in  a 
pit  in  the  Iste  of  Thanet.^ 

Knives  of  much  the  same  form,  but  more  rudely  chipped,  from  Udney, 
Aberdeenshire,  and  Urqubart,  Elgin,  are  in  the  Anti<^narian 
Museum  at  Edinburgh. 

Some  of  these  blades  are  loft  blunt  at  the  bntt-end  of 
the  flake,  or  else  not  so  carefully  worked  round  at  that 
part  but  that  tbo  square  end  of  the  original  flake  may  bo 
diMCcmed.  A  very  fine  epocimen  of  this  kind  was  found 
by  the  Rev.  W.  Greenwell,  F.8.A,,  in  a  barrow  on  Wyke- 
ham  Moor,  Yorkshire, §  and  is  shown  in  Fig.  242.  It  was 
found  Ij-ing  side  by  side  with  a  fluted  bronco  dagger, 
affording,  as  Mr.  Greenwell  observes,  a  valuable  illastration 
of  the  contemporaneous  nse  of  bronze  and  stone.  He  has 
"'wthwoT'i'  '^^'"'^  others,  both  with  burnt  and  unbumt  bodies,  in  bar- 
rows in  Yorkshire  and  Northumberland.  I  have  a  beautiful 
blade  of  the  same  general  form,  but  rather  more  rounded  at  the  point  and 
curved  slightly  in  the  other  direction,  and  but  little  more  than  half  the 
length  of  this,  which  was  found  by  Mr.  E.  Tindall,  with  another  nearly 
simitar,  in  a  barrow  near  Bridlington. 


■  Ton  TeaiV  Dig.,"  p.  ISl.     8oe  «l«o  p.  227,  and  "  Veat.  Ant.  Dorb.,'' p.  lOS. 

"  iliat.  uf  Ikrwickih.  Nat.  Club,"  18(33— 6B,  pi.  liii.  4. 

fourn.  ElhH.  S<K.,  vol.  i.  pi.  i.  14.  }  jtrch.  Jturn.,  Tol.  x»ii.  p.  243. 
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I  have  bIbo  b  thin  flake,  4(  incheB  long  and  1|  inches  wide,  somewhat 
curved  InteraUy,  and  trimmed  along  both  edges  and  rounded  at  the 
point,  found  in  Borwell  Fen,  Cambridge.  Another  from  the  Bame  locality, 
and  8}  inches  in  length  by  about  1  inch  in  breadth,  is  even  more  carved 
on  the  concave  edge.  A  recnrved  flake  or  knife  of  flint,  S^  inches  long, 
finely  chipped  at  the  sharp  convex  edge,  was  found  with  jet  omamentB, 
and  an  ovoid  instrument  of  serpentine,  accompanying  a  skeleton,  in  a 
cist  in  a  borrow  near  Avebnry,  Wilts.*  I  have  another,  straighter  and 
smaller,  from  the  surface,  near  Icklingham,  Suffolk.  In  a  larger  instru- 
ment from  the  same  neighbonrhood  both  edges  are  worn  smooth  and 
rounded  by  use,  as  if  in  scraping  some  soft  but  gritty  Bubstaace,  possibly 
hides  in  the  process  of  preparation  as  leather. 


Fig.  343 WjrUlun  Uoor. 


In  some  of  these  instrumonts  the  point  is  sharp  instead  of  being 
rounded.  One  of  them,  in  the  collection  of  the  Rev.  W.  Greenwell, 
F.S.A.,  found  in  a  barrow  on  Potter  Biompton  Wold,  is  shown  is 
Fig.  248. 

I  have  a  more  triangular  form  of  implement,  of  the  some  kind, 
8}  inches  long,  showing  the  cnist  of  the  flint  at  the  base,  and  found 
near  Icklingham,  Suffolk.    Auother  from  the  same  locality  is  of  the 


same  form  as  the  figure. 
Instrumenta  of  £e  sai 
the  late  Mr.  Bateman   i 
appears  to  be  one  of  the  s 


e  character  as  these  have  been  discovered  by 
many  of  the  Derbyshire    barrows.      What 

same  kind  was  found  with  a  flake  and  burnt 
bones  in  an  orn  at  Bronghton,  Lincolnshire,  and  is  engraved  in  the 
Archaohgical  Joumal.\  It  may,  however,  have  been  convex  on  both 
faces.  A  fragment  of  another  was  fouud  at  Dorchester  Dykes,!  Oxford- 
shire, by  Col.  A.  Lane  Fox. 
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The  sharp-edged  iDatmmenta  of  the  fomu  last  described  seem  to  hare 
been  intended  for  use  as  catting,  or  occasionally  scraping  tools,  and  may 
not  improperly  be  termed  knives,  as  has  been  proposed  by  Mr.  Greenwell.* 
Even  the  last,  thoagh  sharply  pointed,  cannot  with  certainty  bs 
regarded  as  a  spear-head.  To  regarding  the  other  form.  Fig.  242,  as 
such,  Ur.  Greenwell  objects  that  "the  people  who  fashioned  the  arrow- 
heads so  beautifully,  if  they  fabricated  a  spear-head  in  flint,  wonld  not 
have  made  one  side  straight,  the  other  curved,  and  carefolly  rounded  it 
off  at  the  sharper  end." 

Sometimes  the  secondary  working  extends  over  part  of  both  faces  of 
the  flake,  the  central  ridge  of  which  is  still  discernible. 
The  Rev.  W.  Greenwell,  F.S.A.,  found  a  fine  instmment 
of  this  kind,  3}  inches  long  and  1  inch  broad,  made  from 
a  ridged  flake,  with  neat  secondary  chipping  along  both 
sides,  and  on  both  faces,  with  a  bnmt  body,  in  a  ^rrow 
on  Sherbum  Wold.  The  flint  itself  is  partially  calcined. 
It  is  dtfGcnlt  to  determine  the  claims  of  such  an  instm- 
ment to  be  regarded  as  a  knife,  or  as  a  lance-head. 

The  pointed  instrument  from  Snainton  Moor,  York- 
shire, which  is  shown  in  Fig.  244,  and  was  kindly  lent 
to  me  by  Mr.  C.  Monkman,  of  Malton,'  has  more  the 
appearance  of  having  been  a  lance-head.  A  fragment  of 
another  weapon  of  this  kind  was  found  in  Aberdeenshire.! 
A  closely  similar  javelin-head,  found  at  Vereelli,  has  been 
engraved  by  Gastaldi,|  as  well  as  another  longer  and 
more   distinctly    tanged,    from  TeleBe.§     Another  from 

Tuscany  has    been  engraved   by  Cocchi.|]     Another  of 

snainioa  the  Batne  form,  bat  slightly  notched  on  each  side  near 
>'-  t  the  base,  was  found  with  skeletons  in  Andalusia. IT  In 
the  English  specimen  the  secondary  flaking  extends  over  the  whole,  or 
nearly  the  whole,  of  both  faces  of  the  original  flake ;  and  the  same 
is  the  case  with  the  other  instruments  of  this  class 
which  I  am  now  about  to  describe. 

Fig.  245  represents  an  implement  of  dark  grey, 
almost  unweathcrcd  flint,  in  the  collection  of  the  Rev. 
W.  GrecnweU,  F.S.A.,  and  found  in  a  barrow  with 
burnt  bones  at  Ford,  Northumberland.  It  has  been 
made  from  an  extental  flake,  Bubsequently  brought  into 
shape  by  working  on  both  fiicea.  Judging  from  its 
form  only,  it  would  appear  to  have  been  a  lance-head  ; 
but  there  are  some  signs  of  wear  of  the  edge  at  the 
butt'Cnd,  which  seem  hardly  compatible  with  this 
assumption,  unless,  indeed,  like  the  natives  of  Tierra 
del  Fnego,**  who  are  said  to  make  nse  of  their 
arrow-heads  for  cntting  purposes,  its   owner  used  it 


n(,  in— 


f  Pne.  Ste.  Ant.  Sat.,  toI.  rii.  p.  102. 
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•  Arrh.  Jour,,.,  Tol.  iili.  p.  243. 

i"  Mem.  Ace.  K.  di'llo  Sc.  di  Torino," 
Op.  fii.,  tav.  viii.  20.  I  Le  Hon.  " LHrnnme  Fom.,"  2nd ed.,  p.  184. 

Y  De  Oungora,  "  Ant.  Pr6h.  de  And.,"  p.  IS,  fig.  92. 

••  KiUson,  "Stone  Age,"  p.  H.     See  Col.  A.  Lane  For,  "Prim.  War&re,"  ' 
ii.  p.  11. 
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also  M  K  Bort  of  knife.     Mr.  C.  Uonkman  has  &  blade  of  this  chancter, 
S'J  inches  long,  from  Northdale,  Yorkshire. 

The   original   of  Fig.  246  was   found   by  Mr.    E.    Tindall   at   West 
Hnntow,  near  Bridlington.     It  is  boldly  chipped  on 
both  faces,  so  that  hardly  any  portion  of  the  original 
anr&ce  of  the  flake  remains.     It  has  a  sharp  edge  all 
round,  which   is,    however,    slightly    abraded   at   the 
blanter  end  :  a  small  portion  of  the  point  at  the  other 
eod  has  been  broken  off.     In  character  it  so  closely 
resembles  a  leaf-sbaped  arrow-head  that  there  seem 
some  grounds  for  regarding  this  form  as   that  of  a 
lance-head,  thongh,  from    the   doubtful    character  of 
other  specimens  of  nearly  similar  fonn,  I  have  thought 
it  better  to  place  it  here.     A  much  larger  specimen  of 
brown  flint,  S}  inches  long  by  2j  inches  wide  and  ^ 
inch  thick,  bnt  of  much  the  same  form  and  character.     Fit 
has  been  found  by  the  Rev.  J.  C.   Clutterbnck,  at 
Hoonslow  Heath.     The  Rev.  W.  Qreenwell,  F.8.A.,  has  c 
the  same  dimensionB  found  on  Willerby  Wold,  and  others  not  quite  so 
large  from  Rudstone,  Yorkshire. 

Borne  blades,  similar  in  general  form,  were  found,  with  various  other 
atone  implements,  in  sand. beds,  near  York,  and  have  been  described  by 
Mr.  G.  Monkman.*  Two  of  them  are  S}  inches  and  8}  inches  in  length, 
and  Ij  inches  and  2^  inches  in  breadth,  respectively. 

I  have  found  several  somewhat  similar  blades  to  that  here  engraved, 
though  of  rather  smaller  dimensioDS,  io  the  ancient  encampment  of 
Maiden  Bower,  near  Dunstable ;  and  I  have  one  precisely  similar  to  the 
figure,  bnt  only  2J  inches  long,  found  on  the 
surface  near  Lakenheath,  Suffolk,  as  well  as 
another  from  the  same  district,  bnt  of  mder  work- 
manship, 8  inches  long.  I  have  also  a  rather 
thick  specimen,  8(  inches  long,  from  Ickling- 
faam.  I  have  seen  one  of  the  same  character 
which  was  found  near  Ware.  Colonel  A.  Lane 
Fox,  F.S.A.,  fonnd  in  the  Isle  of  Thanett  two 
lance-heads,  curiously  like  this  and  the  pre- 
ceding fignrc. 

A  far  more  highly  finished  blade,  but  still 
preserving  the  same  general  character,  is  shown 
in  Fig.  247.  The  original,  of  brown  flint,  was 
found  in  the  Cambridge  Fens,  and  is  now  in 
my  own  collection.  Though  ground  on  some 
portions  of  both  faces,  apparently  for  the  pur- 
pose of  removing  asperities,  the  edges  are  left 
nngrnnnd.  They  are,  however,  very  carefully 
and  delicately  chipped  by  seeondary  working  Fig.  Mi.-Ounbhiig.  f.m.  i 
to  a  tegular  sweep.  I  think  this  instrument  must  be  regarded  rather 
as  a  form  of  knife  than  as  a  javelin  or  lance-bead.     In  size,   and 
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to  some  extent  in  shape,  it  eorrefiponds  with  the  more  crescent-like  or 
tiiftngular  tools  described  under  Fig.  266. 

This  correapondence  Ib  still  more  evident  in  a  blade  now  in  the 
BlackmoTO  Mnseom,  of  nearly  the  same  shape  bat  somewhat  less 
carved  on  one  edge  than  the  other,  which  has  been  groond  along 
the  more  highly  cnrved  edge.  It  was  found  at  Hamptwortb,  near 
Salisbury. 

A  narrower  form  of  blade  is  shown  in  Fig.  248.  The  original,  of 
flint  weathered  nearly  white,  was  found  at  Scamridge,  Yorkshire,  and 
ia  in  the  collection  of  the  Rev.  W.  Oreenwell,  F.S.A.  It  is,  as  will  be 
observed,  slightly  onsymmetrical  in  form,  so  that  it  would 
appear  to  have  been  intended  for  a  knife  rather  than  for  a 
lanco-head.  A  remarkably  fine  specimen,  in  the  some 
collection,  found  at  Flizton,  Yorkshire,*  and  6}  inches 
long  by  1)  inches  wide,  is  in  form  much  like  that  from 
Scamridge.  A  part  of  the  edge  towards  the  point  on  the 
flatter  side  is  slightly  worn.  There  is  a  considerable 
diversity  of  form  amongst  the  instruments  of  this  character, 
some  having  the  sides  almost  symmetrical,  while  in  others 
one  side  is  much  more  curved  thou  the  other,  bo  much 
80  as  to  make  the  instrument  resemble  in  form  some  of 
the  crescent-shaped  Danish  blades.  In  one  specimen 
which  I  possess,  &om  Ganton  Wold,  one  side  presents  the 
natural  cmst  of  the  flint  along  the  greater  part  of  its 
length,  and  has  been  left  unworked;  the  other  side  has 
been  chipped  to  an  obtnse  edge,  which  is  considerably 
bruised  and  worn.  Another  blade  from  the  neighbonr- 
hood  of  Bridlington,  also  in  my  collection,  is  symmetrical 
in  outline,  but  curved  longitudinally.  It  is  pointed  at  one  end,  but 
rounded  at  the  other,  where  also  the  edge  is  completely  worn  away  by 
attrition.  In  the  case  of  another  symmetrical  and  flat  blade,  from 
Icklingham,  8}  inches  in  length  and  1|  inches  in  breadth,  rather  more 
convex  on  one  face  than  the  other,  the  edge  on  odd  side  at  the  more 
pointed  eud  is  also  completely  rubbed  away.  I  have  as  yet  been 
nnable  to  trace  on  the  face  of  any  of  these  pointed  specimens  any  of 
those  polished  markings  which  occur  so  frequently  at  a  little  distance 
within  the  more  highly  curved  margin  of  the  Danish  semi-lunar  blades, 
and  from  which  Professor  Steunstrup  has  inferred  that  they  were  inserted 
in  handles  of  wood  or  bone. 

A  blade  of  the  same  kind  as  Fig.  248,  Sg  inches  long,  found  in  the 
Department  of  the  Charente,  is  engraved  by  De  Rochebrune.t  Others  of 
larger  size  were  found  in  the  Orotte  des  Morts,  Dnrfort  (Gard).} 

The  view  that  many  of  these  blades  were  used  as  knives  rather  than 
as  lance-heads  seems  to  be  supported  by  a  specimen  from  Burwell  Fen, 
in  the  Museum  of  the  Cambridge  Antiquarian  Society,  and  engraved  in 
Fig.  249.  This  blade  is  rather  more  convex  on  one  face  than  tbe  other, 
and  shows  along  half  of  its  flatter  face  the  original  inner  surface  of  the 
flake  from  which  it  was  made.     One  of  its  side  edges  has  been  rounded 

■   ]or*.A.  Arth.  a<xd  Top.  Jo«m..  1868,  fig.  48. 
t  "UOm.  ■urlwRortead'Iiicl(ut,"&c.,  pi.  x.  S. 
;  "  Mal^riaiu,"  vol.  v.  p.  249. 
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by  grinding  along  its  entire  length,  eo  that  it  can  be  conveniently  held 
in  the  hand ;  the  other  edge  ie  left  sharp,  and  tB  polished  ae  if  by  nse. 

A  remarkably  large  specimen  of  this  kind,  bat  with  no  traces  of  grind* 
ing  upon  it,  was  found  in  digging  the  foundations  of  a  house  on  Wind- 
mill Hill,  Sa&on  Walden,  and  is  in  the  possession  of  Mr.  William  Take,* 
of  that  town.  It  is  shown  in  Fig.  250.  One  face  is  somewhat  flatter 
than  the  other,  hat  both  faces  are  dexteronsly  and  symmetncally  chipped 
over  their  whole  surface.  The  small  flakes  have  been  taken  off  so  skilfnlly 
and  at  each  regular  intervals,  that  so  far  as  workmanship  is  concerned, 
this  instrument  approaches  m  character  the  elegant  Banish  blades.  The 
form  seems  well  adapted  for  a  lance-head,  but  on  examination  the  edges 
appear  to  be  slightly  chipped  and  worn  away,  as  if  by  scraping  some 


Fig.  M».-BurwcU  Fen.  i 


hard  material.  It  wonld  appear,  then,  more  probably  to  have  been  ng«d 
in  the  hand.  In  the  collection  of  the  Rev.  W.  Oreenwell,  F.8.A.,  is  » 
blade  of  grey  flint,  also  6}  inches  long,  but  rather  narrower  than  the 
figure,  and  straigbter  on  one  edge  than  the  other,  found  in  Uildenhall 
Fen.  In  the  same  collection  is  a  large  thin  flat  blade  of  flint,  Sf  inehei 
long  and  8  inches  broad,  more  curved  on  one  edge  than  the  other,  and 
ronnded  at  one  end.  The  straigbter  edge  is  also  the  sharper.  It  was 
found  at  Cross  Bank,  near  Uildenhall.  In  general  outline  it  is  not 
unlike  some  of  the  Danish  Innate  implements.  It  may,  however,  be 
only  the  resnlt  of  a  somewhat  unskilfnl  attempt  to  produce  a  symmetrical 
dagger  or  spear-head,  snch  as  Fig.  264. 
A  lance-head  of  almost  the  same  size  and  form  ae  Fig.  250,  fonnd  in 

■  Kindly  commniucatcd  to  msb;  Hr.  Joeepb  Clarke,  F.8.A. 
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the  neighbourhood  of  Brescin,  has  been  engraved  by  Gastaldi.*  They 
are  also  said  to  be  found  in  Greece.! 

They  Bometiines  occur  among  American  antiquities.  One  of  them, 
11  inches  in  length,  pointed  at  each  end,  is  engraved  by  Sqnier  and 
Davis.]  I  have  a  beaatifol  blade  of  paJe  buff  chalcedony,  acutely 
pointed  at  one  end  and  rounded  at  the  other,  which  was  found,  in  com- 
pany with  a  second  of  the  same  size  and  character,  near  Comayagua,  in 
Spanish  Honduras.     It  is  6|  inches  long  and  1}  inches  broad. 

Messrs.  Mortimer,  of  Fimber,  Yorkshire,  have  in  their  collection  a 
remarkable  epecimen  belonging  to  this  class  of  instnunent,  which, 
instead  of  being  pointed,  is  almost  semicircular  at  both  ends.  They 
have  kindly  allowed  me  to  engrave  it  in  Fig.  251.  It  has  been  neatly 
chipped  from  a  piece  of  tabular  fiint,  and  not  from  a 
flake,  and  is  equally  convex  on  both  faces  ;  some  of 
Hie  salient  parts  along  both  edges  are  polished,  as 
if  by  wear,  and  on  either  face  are  some  of  the 
polished  Steenstrup's  markings,  possibly  sriging  from 
its  having  been  inserted  in  a  handle.  This  form  is 
perhaps  more  closely  connected  with  some  of  those 
which  will  shortly  follow  than  with  those  which 
precede  it.  A  somewhat  similar  oval  blade,  8)  inches 
long  and  2)  inches  wide,  foand  in  the  Thsjnes  at 
Long  Wittenbam,  and  belonging  to  the  Rev.  J.  Clat- 
terbnck,  is  ground  along  both  sides. 

A  blade  of  the  same  form  was  found  in  the  Grotte 
des  Morte,  Dorfort  (Gard}.S 
^^^_j— ^^  In  none  of  the  speoimens  hitherto  figured  in 

'*^E: yy^^^P^*  this  chapter  have  the  edges  been  sharpened  by 
Fi«.  Mi.-FiDHi«r.  I  grinding  ;  in  the  only  instance  where  that  pro- 
cess has  been  used,  it  has  been  for  the  purpose  of  removing,  not 
of  sharpening  the  edge.  In  the  case  of  the  next  examples  which 
I  am  about  to  describe,  one  or  both  edges  have  been  ground,  and 
in  somo  the  whole  of  both  faces. 

I  have  already  mentioned  instances  of  untrimmed  flakes  of  flint  having 
been  ground  on  the  edge,  but  knives  of  a  similar  character  made  from 
oarefolly  chipped  blades  also  occur,  though,  so  far  as  I  have  at  present 
observed,  only  in  Scotland. 

One  of  these,  carefully  worked  on  both  faces,  and  with  one  edge 
sharpened  by  grinding,  was  fonnd  at  Loch£ne,  Strachor,  Aberdeenshire, 
and  is  shown  full  size  in  Fig.  252.  Another,  2(  inches  long  and  i  inch 
broad,  with  less  grinding  on  the  surface,  was  found  at  Cromar,  in  the 
same  county.  A  third,  of  almost  the  same  size,  with  the  edge  nearly 
straight  and  the  back  curved,  and  with  neatly  chipped  faces  but  htUe 
ground,  was  foond  in  a  chambered  cairn  at  Cameter,]]  Caithness. 
A  nodule  of  iron  ore  was  found  with  it,  but  whether  this  was  for  fire- 

•  JVwwi  Onni,  &c..  Torino,  1862.  pi.  vl.  18.  t  Bw.  .<«*.,  vol.  nv.  p.  17. 

t  "Anc.Mon.ofMiwHt.  Vall.,"p.S11,flg.3.        J  "  MaWriaux."  vol.  v.  p.  249. 
H  Mih.  Anikrop.  Sm;  Tol.  ii.  p.  243.     iVec.  Soc.  Aiil.  Scot.,  vol.  vii.  pp.  SSO,  4M. 
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prodnciog  pnTposes  is  not  ftpparent.  A  fragment  of  another  knife  of 
the  same  kmd  was  foand,  in  1866,  by  Hobstb.  Anderson  and  Shearer  in 
a  cairn  at  Ormiegiil  Ulbster,  CaithoesB ;   and  among  the  namerona 
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articles  of  flint  fonnd  at  Urqnhart,  Elgin,  ie  a  very  perfect  knife 
of  this  kind,  2^  inches  long  and  i  inch  broad,  which  is  shown  in 
Hg.  253.  All  five  specimens  are  in  the  Antiquarian  Maseom  at 
Edinburgh. 

The  sharpened  ends  of  stone  celts,  when 
broken  off,  have  occasionally  been  converted 
into  knives.  One  rach,  from  Oilling,  York- 
shire, with  the  fractnred  surface  ronnded  by 
grinding,  is  in  the  collection  of  the  Rev.  W. 
Oreenwell,  F.S.A. 

Another  fonn  of  knife  closely  allied  to  the 
type  of  Fig.  251  is  broader,  and  has  all  its 
edges  sharpened.  The  instrument  shown  in 
Fig.  25i  was  procured  in  the  neighbourhood 
of  Bridlington  by  Hr.  E.  Tindall.  It  is  made 
from  a  large  broad  flake,  the  outer  face  of 
which  has  been  re-worked  to  snch  an  extent 
that  not  more  than  one-fourth  of  the  original 
surface  remains  intact.  The  inner  face,  on  the 
contrary,  remains  almost  untouched,  except 
jnst  at  the  two  ends.  As  will  bs  seen  from  the  engraving,  a  portion  of 
the  original  edge  has  been  chipped  away,  apparently  in  modern  times. 
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by  the  finit  finder  having  need  it  as  a  "  etrike-a- light "  flmt.  What 
lemainB  of  the  original  edge  has  been  carefully  sharpened,  and  the 
angles  between  some  of  the  facets  on  the  convex  face  have  also  been 
removed  by  grinding. 

A  nearly  similu  instnunent,  from  Sweden,  has  been  engraved  by 
Nilsson,*  but  its  edges  are  not  described  as  gronnd, 

AmorehighlyfiniBhedformoftheBameimplement  isshowninFig.  265. 
The  original  was  fonnd  at  Pick  Rndge  Farm.t 
Overton,  Wilts,  in  company  with  the  large  barbed 
arrow  or  javelin-head.  Fig.  805,  and  both  are  now 
in  the  Blackmore  Masenm.  Like  Fig.  264,  it  is 
flatter  on  one  face  than  the  other ;  it  is,  however, 
polished  all  over  as  well  as  ground  at  the  edges. 
These  are  rather  sharper  at  the  two  ends  than  at 
the  sides.  Another  specimen  of  the  same  form, 
ind  of  almost  identically  the  same  dimensions,  was 
fooiid  at  Fentrefoelas,  t  Denbighshire.  A  third 
Hpocimen,  Sj  inches  long  and  2^  inches  wide,  was 
found  at  Lean  Low,  near  Newhaven,  Derbyshire, 
and  IB  in  the  Bateman  Collection,^ 

In  my  own  collection  are  two  very  fine  and 
— MIL..  CrUL  .Ti  ....  perfect  specimens  of  this  class  of  instnunent,  both 
^Km^^  \^it  from  the  neighbourhood  of  Cambridge.  The 
t  g  ju-ovenoD  i  larger  of  these  is  41  inches  long,  2i  inches  broad 
at  one  end,  and  2|  inches  at  the  other.  The  ends  are  ground  to  a  regular 
sweep,  and  the  sides  are  somewhat  hollowed.  It  has  been  made  from  a 
very  broad  thin  flake,  and  is  ground  over  nearly  the  whole  of  the  outer 
and  over  part  of  the  inner  face,  and  brought  to  a  sharp  edge  all  round.  It 
WBB  found  in  Burwell  Fen.  The  smaller  instnmient  has  been  even  more 
highly  finished  in  the  same  manner,  every  trace  of  the  original  chipping  of 
the  convex  face  having  been  removed  by  grinding.  The  edge  is  sharp  all 
round,  but  the  cuds  are  more  highly  curved  than  in  the  larger  instmrneut. 
It  is  3^  inches  long,  2J  inches  broad  at  one  end,  and  1  j  inches  at  the 
other,  and  was  found  in  Quy  Fon.  Tho  liev.  W.  Greenwell  has  a 
portion  of  what  appears  to  have  been  another  of  these  instruments, 
ground  on  both  faces  and  sharp  at  the  edges,  from  Lakenheath, 

I  have  the  half  of  another,  2  inches  wide,  found  near  Bridlington,  and 
one  of  the  same  character,  but  oval  in  outhne,  from  the  same  place.  The 
latter  has  lost  one  of  its  ends.  Its  original  dimensions  mnst  have  bees 
about  S  inches  in  length  by  1 J  inches  in  extreme  breadth,  and  -^f  inch  in 
thickness.  Both  faces  are  coarsely  ground,  the  strite  running  crosswaya 
of  the  blade.  The  edges  appear  to  have  been  sharpened  on  a  finer  stone. 
It  has  been  supposed  that  these  instruments  were  intended  to  serve  for 
dressing  [|  the  flesh  side  of  skins,  or  for  flaying  ^i  knives.  Mr.  Albert 
Way  has  called  attention  to  the  analogy  they  present  to  an  nniqne  bronze 
implement  fonnd  at  Flouconr,  Brittany,  and  figured  in  the  Arehaologia 
Cambremu.** 

•  '•  StonB  Age,"  pi.  i.  !06.  t  Areh.  Joarn.,  vol.  lii.  p.  286, 

I  ArrK.  Jount.,  vol.  li.  p.  4H  ;  ivii.  p.  171.     t  "  Cat.,"  p.  66,  No.  18. 
I  Bateman,  "Cat.,"  p.  66.  Y  Arck.  Jmint.,  \a\.  ti.  f.  ^l^ ;  xvii.  171. 

••  3rd  8.  Tol.  »i.  p.  138. 
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The  beantifiilly  formed  matxament  shown  in  Fig.  256  belongs  apparently 
to  the  same  class.  It  was  foand  at  Kempston,  near  Bedford,  and  was 
kindly  lent  to  me  for  engraving  by  Mr.  James  Wyatt,  F.G.B.,  who  has 
since  presented  it  to  the  Blackmore  Museum.''^  It  is  of  dark  flint,  the 
two  faces  equally  convex,  and  neatly  chipped,  but  not  polished.  Regard- 
ing it  as  of  triangntar  form,  with  the  apex  rounded,  die  edges  on  what 
may  be  described  as  the  two  sides  in  the  engraving  have  been  carefully 
sharpened,  while  that  of  the  base  has  been  removed,  by  grinding.  In  the 
same  field  was  found  a  flint  lance-head  or  dagger  of  fine  workmanship, 
which  will  subsequently  be  mentioned. 

Messrs.  Mortimer,  of  Fimber,  possess  an  instrument  of  the  same 
character  found  near  that  place.  It  is  more  eqoitaterally  triangular  in 
form  than  the  Kempston  specimen,  though  the  sides  are  all  curved  and 
the  angles  rounded.  It  is  polished  all  over  on  one  face,  thoagh  some 
traces  of  the  original  flaking  are  still  apparent.  On  the  other  face,  which 
is  rather  more  convex,  the  grinding  is  confined  to  two  sides  of  the  triangle. 


which  are  thus  brought  to  a  sharp  edge.  The  edge  on  the  third  side, 
which  is  rather  straightcr  than  the  others,  is  very  slightly  rounded.  It 
seems  probable  that  this  blunter  edge  was  next  the  hand  when  the  instra- 
ment  was  in  ase. 

I  have  seen  another  specimeu,  even  more  triangular  in  outline,  which  was 
fonnd  in  the  Thames  at  Windsor,  and  is  in  the  possession  of  the  Rev.  F. 
J.  Rawlins,  of  that  town  :  it  is  of  ochreous  flint,  and  the  base,  which  is 
8j|  inches  long,  exhibits  the  natnral  crust  of  the  flint ;  each  of  the  other 
two  sides,  which  are  ground  to  a  sharp  edge,  is  abont  2]  inches  long. 

I  have  an  implement  of  this  kind,  much  like  that  from  Kempston,  but 
more  curved  at  what  is  the  base  in  the  figure.  All  along  this  sweep  the 
edge  produced  by  chipping  ont  the  form  has  been  removed  by  grinding. 
All  round  the  other  sweep  the  edge  has  been  carefully  sharpened  by  this 
same  means.  A  portion  only  of  each  face  ia  ground.  This  specimen 
was  found  near  Mildcnhall.  Mr.  Henry  Prigg,  of  Bury  St.  Edmunds, 
puKBCBBeB  another  somewhat  bcll-Hbnped  in  outline,  and  also  found  in 
8iiflblk.  Other  specimens  found  in  Derbyshire  are  preserved  in  the 
Itateraan  Collection. 

The  Rev.  W.  Greenwell  has  a  nearly  circular  tool,  about  2  inches  in 
diameter,  ground  to  an  edge  along  most  of  the  periphery.  It  was  fonnd 
in  Yorkshire.     Another  rather  smaller  disc,  in  the  same  collection,  and 

•  "  Flint  Chip*,"  p.  16. 
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found  at  Hnntow,  near  Bridlington,  is  partiftlly  gronnd  on  both  faeoB,  but 
not  at  the  edge. 

Ur.  Greenwell  has  also  an  implement,  abont  2  inches  in  diameter, 
fonnd  at  Sberburn  Carr,  Yorkshire,  and  in  ontline  like  a  scraper,  bnt 
with  the  greater  part  of  the  seroicircnlu  edge  sharpened  by  grinding.  In 
character  it  mnch  resembles  some  implements  occasionally  fouid  both  in 
Britain  and  Ireland,  of  which  an  example  is  given  in  Fig.  267.  This  is  a 
horseafaoe- shaped  blade  of  flint,  8  inches  over,  with  the  ronnded  part  of 
the  circomference  gronnd  to  a  fine  cutting  edge,  so  that  "  it  was  probably 
used  as  a  knife."  It  is  in  the  Antiquarian  Mnseam  at  Ediubargh, 
and  was  presumably  fotmd  near  Kintore,  Aberdeenshire.  In  the  same 
Hnsenm  is  another  instrument  of  the  same  kind,  bnt  somewhat  kidney- 
ahaped  in  outline,  fonnd  in  Lanarkshire.  It  is  S|  inches  in  length,  and 
2|  inches  in  extreme  width.    On  a  part  of  the  hollowed  dde  it  shows 


the  natural  crust  of  the  flint,  but  the  rest  of  the  periphery  is  gronnd  to 
a  sharp  edge,  and  the  projections  on  the  faces  have  been  removed  by 
grinding.  Mr.  C.  Monkman,  of  Malton,  has  a  knife  mnch  like  Fig.  257. 
2}  inches  across,  which  was  found  at  Huntow,  near  Bridlington.  I  have 
an  Irish  specimen  from  near  Ballymcna  very  like  that  from  Kintore. 

In  the  collection  of  Mr.  J.  F.  Lucas  is  an  instrument  of  this  kind, 
8  inches  over,  fonnd  at  Arbor  Low,  Derbyshire,  in  1867 ;  and  be  has 
kindly  presented  me  with  another,  closely  resembling  Fig.  267,  and 
found  at  Mining  Low.  He  also  possessee  a  remarkably  fine  knife  of 
this  form,  but  wjtb  the  edge  nnground,  which  was  fonnd  at  Newhaven, 
Derbyshire,  and  is  nhown  in  Fig.  268. 

In  all  the  specimens  with  the  circular  edge  sharpened  by  grinding,  the 
flat  side  has  been  purposely  made  blont,  as  if  for  being  held  in  the  hand. 

Though  not  formed  of  flint,  but  of  a  hard  slaty  rock  of  the  nature  of 
hone-atone,  an  implement  of  much  the  same  form  as  that  from  Fimber  may 
be  here  described.     It  was  found  at  Harome,  in  Ryedale,  Yorkshire,  and 
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Lb  in  the  collection  of  the  Rev.  W,  Greenwell,  F.S.A.  As  will  be  seen 
from  Fig.  259,  it  approximates  in  fonn  to  an  equilateral  spherical  triangle 
with  the  apices  ronnded.  It  is  care- 
fully polished  over  the  whole  of  both 
facea,  eicept  where  small  portions  have 
broken  away,  owing  to  the  lamination  of 
the  stone.  Each  of  the  three  sides  is 
ground  to  a  cutting  edge,  which,  how- 
ever, is  not  continned  over  the  angles  ; 
these  are  ronnded  in  both  direcUons, 
as  each  wonld  probably  be  in  contact 
with  the  palm  of  the  hand  when  the 
opposite  edge  was  nsed  for  cutting. 

There  can  be  no  donbt  that  all  these 
triangular  instmmente,  whether  of  flint 
or  other  material,  were  used  as  cutting 
tools ;  and  the  name  of  skinning- knife, 
which  has  been  applied  to  them  as  well  ■ 
as  to  the  quadrangular  instrnmenta,  not 
improbably  denotes  one  of  the  principal 
purpoaes  for  which  tbey  were  made. 

Mr.  Greenwell  has  another  very  curious  instrument,  from  the  same 
locality  as  that  last  described,  which  is  shown  in  Fig.  260.  It  is  formed 
of  a  hard  slaty  stone,  having  one  side  ground  to  a  regularly  curved  and 
sharp  edge,  and  the  others  rounded  by  grinding.  The  two  faces,  which 
are  equally  convex,  are  also  ground  to  such  an  extent  that  bat  little  of 
the  original  chipped  surface  can  he  discerned.    In  the  face  shown  in  the 


Kig.  94U.— Hutnu.  \rriiuliin.  ) 


figure  there  is  a  slight  central  deprcflHion,  and  on  the  other  face  two  such 
at  about  2  inches  apart,  and  in  a  line  parallel  with  the  top  or  back  of 
the  instrument.  When  it  in  held  in  the  right  hand,  with  the  forefinger 
over  the  end.  the  thumb  fits  into  the  depression  on  the  one  face,  and  the 
middle  and  fourth  fingers  into  those  on  the  other,  so  that  it  is  firmly 
grasped.  It  is  evident  that  this  must  have  been  a  cutting  or  chopping 
tool ;  but  the  materials  on  which  it  was  employed  would  seem  to  have 
been  soft,  as  the  edge  is  by  no  means  sharp,  and  is  also  entirely  unin- 
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jnred  by  use.  These  depressions  for  the  thnmb  and  fingers  resemble  in 
character  those  on  the  handles  of  some  of  the  Esquimaux*  scrapers  and 
knives  already  described. 

Another  implement,  of  nearly  the  same  form,  bnt  rather  longer  and 
narrower,  is  in  the  same  collection,  and  was  fonnd  in  Ryedale,  Tork> 
shire.  It  is  of  hard  clay-slate,  5i  inches  long  at  the  edge  and  2^  inches 
wide,  with  a  carved  sharp  edge,  and  a  straight  back  ronnded  transversely. 
It  is  bevelled  at  one  end,  which  is  flat,  apparently  from  a  joint  in  the  stone, 
and  ronnded  at  the  other,  where  it  fits  the  hand.  Neither  in  this  nor 
in  a  third  instroment  of  the  same  class,  also  from  Harome,  are  there  any 
depressions  on  the  fince.  This  latter  has  been  formed  from  a  flat  kidney- 
shaped  pebble  of  day-slate,  the  hollow  side  and  one  end  left  almost  in 
the  natural  condition  so  as  to  fit  the  hand,  and  the  convex  side  groond  to 
a  sharp  edge,  which  is  returned  round  the  other  end  almost  at  a  right 
angle.  The  edge  at  the  end  is  polished  as  if  by  rubbing,  and  looks  as  if  it 
might  have  been  used  in  the  same  manner  as  bookbinders*  toob  for  indent- 
ing lines  on  leather.  This  instrument  is  6  inches  long.  3  inches  wide  at 
the  butt>end.  and  2^  inches  at  the  sharp  end.  It  is  nearly  1  { inches  thick. 

Besides  the  three  which  I  have  mentioned,  several  other  instruaents 
of  the  same  description  have  been  found  in  the  same  part  of  Torksliire. 

I  have  never  seen  any  specimens  of  precisely  this  character  from  other 
localities ;  bat  they  were  apparently  destined  for  much  the  same  purposes 
as  the  *^Picts*  knives/*  shortly  to  be  mentioned,  unless  poasibij  tkey 
were  merely  used  in  the  manner  just  indicated.  It  is  Tery  remarkaKe 
that  the  form  should  appear  to  be  limited  to  so  small  an  am  in  Fwgtari : 
and  though  they  occur  uikder  the  same  drcumstancea  as  pofished  eelia^ 
il  seems  probable  that  for  stone  antiquities  they  belong  to  a  late  peiioiL 

The  lar^  thin  flat  blades,  usually  subquadrangular  en-  irregoIariT  ov^w 
in  form,  of  which  manv  have  been  found  in  the  Shetland  and  Ork^*7 
Islands,  and  which  ar^  known  as  **  Pechs*  knives,'*  or  *'  Picts' 
apparently  belong  to  the  same  class  of  instruments  as  the 
and  triangular  tools  U:ely  de^^ribed.  and  this  would  ther^ore  apwftr  ^: 
be  the  profwr  place  for  making  mention  of  them.  They  are  never  t; 
of  flint :  the  principal  materials  o^  which  they  are  made  being  sla 
compact  greenstone,  porphyry  and  other  felspathic  rocks,  and 
Their  usual  length  is  ^'^m  6  inches  to  9  inches,  and  the  bncadih.  frrriZL 
«$  inches  to  5  inches :  their  thickness  is  rarely  more  than  t  ^!^  ^ 
middle,  and  sookt  times  not  more  than  ^v  ot  an  cDch.  Tbev  are 
p^>lished  all  over,  and  ground  to  an  e^ige  all  round.  Sometimes,  Ibr-w^- 
ever,  the  ed;ce  on  one  or  mere  sades  is  rounded,  and  occasiooaZx  aa  enii 
or  side  is  left  of  the  fnll  diickness  cl  the  blade,  and  roanded  as  if  srr 
bein^  held  in  the  Lmd.  I  have  a  srevimen.  4i  inches  lon:^  and  5^  2x»rii»» 
wide  at  the  hise.  formed  of  rorrcTrlnc  sreenstone,  and  found  as  R^'^ 
wick,  in  SheiLmd.  wnich  wi^s  given  me  by  Mr.  J.  Gwyn  JeSrey?.  F  JL>.  lij. 
caning  ediv  m^iv  be  described  as  K»min:r  ne-Arlj  h%lf  ci  a  pc-cnMjti  eilrm**?. 
<:*(  which  the  ihick  side  for  he  Ming  rVrms  the  cccjsrase  iiiceier.  This^ 
side  is  rvcnvied  and  curved  siighily  inw-jcis :  one  ot  the  angi«  b<cw»%nx 
tha>  biiLje  md  the  eIrrtic-jLl  edx^  is  rcunded.  and  i  rerdon  ci  the  edsfv  ii 
aisc  lei^  thjck  Azi  r:«ri£d.  sc  th-i:  when  it-i  t45e  is  irriied  v  th«  yiiiiii 
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of  the  bftnd  the  lower  part  of  the  forefinger  may  rest  npon  it.  When  tbns 
held  it  forme  a  cutting  tool  sot  unlike  a  leather- cutter's  knife.  InBtra- 
mente  of  this  character  are  extremely  rare  in  England,  but  in  the  rich 
collection  of  the  Rev.  W.  Greenwell,  F.SA.,  is  a  specimen  which  I  have 
engraved  as  Fig.  261.     It  was  found  at  Crambe,  in  the  North  lUding  of 


Yorkshire,  and  is  formed  of  an  oolitic  shelly  limestone,  a  material  also 
used  for  the  manufacture  of  celts  in  that  district.  Thongh  smaller,  and 
rather  more  deeply  notched  at  the  base  than  my  Shetland  knife,  it  is 
cnrioasly  like  it  in  general  form.  The  sharp  edge,  however,  only  extends 
along  one  side,  and  is  not  carried  round  the  point. 


Fir.  W.— Willi,  SIwUumI.  ) 

The  specimens  I  have  engraved  as  Figs.  202  and  208  are  both  ii 
Mnsenm  of  the  Society  of  Antiquaries.    They  are  formed  of  thin  lai 
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of  madreporite,  and  are  aharp  all  round.*  Tfaey  are  said  to  have  been 
fonnd  wiUi  fomieeD  others  at  the  depth  of  six  feet  in  a  peat-moss,  the 
whole  of  them  beiag  arranged  in  a  horizontal  line,  and  overlapping  each 
other  like  slates  apon  the  roof  of  a  house.  There  are  seventl  upecimens 
formed  of  felspathic  rocks,  and  from  various  localities  in  Shetland,  pre- 
served in  the  British  Museum.  A  note  attached  to  one  of  them  states 
th&t  twelve  were  found  in  Easterskild,  in  the  parish  of  S&ndsting.  An 
engraving  of  one  of  them  is  given  in  the  "  Hone  Ferale8."t 

In  the  Antiquarian  Unseum  at  EdinhnrgbJ  are  other  examples,  alao 
from  Shetland.      Professor  Daniel  Wilson  ^  states  that  a  considerable 


nnmlior  of  implomciits,  mostly  of  the  same  class,  were  found  under  the 
clay  in  the  ancictit  mosses  of  Blair- Drummond  and  Meiklowood.  There 
are  some  fine  specimens  from  Shetland  in  the  Ethnological  Museum  at 
Copt'uhitgen. 

There  can  be  little  doubt  of  these  implements  having  been  cutting 
tools  for  holding  in  the  hand,  though  they  have  been  desciibed  by  Dr. 
Hibbert  and  the  Kov.  Mr.  Brj-den.  |1  in  "  Tbc  Statistical  Account  of  Zetland." 
as  double  or  single-edged  battle-axes.     They  appear,  however,  as  Mr. 

•  " Cut.  Ant.  Hoc.  Ant.,"  p.  14.     " Cst.  A.  I.  Miu.  Ed,,'  ii.  7.  +■  PI-  ii-  15- 

;   ;Vw.  .V«.  .1"^  .v™(.,  vol.  iii.  p.  437;  iv.  p.  S2.      f  ■■  Pr^h.  Ann.."  rol.  i.  p.  184. 

I   "HtHtixt.  A.-roUDt  of  Z<>[land,"  1H4I,  p.  IVi,  if  ir?;.,  qu<>ti>*l  at  length  in  Jfrar. 

Anthrop.  .Vor.  land.,  vol.  ii.  p.  315.      Thf  lulv  Dr.  Hunt  H|ii«ara  to  have  thooftht 

lh«t  Ihe  pa«a(!o  refi-rrrd  U)  rude  pe^tle-like  Blono  implfinent*  nich  es  he  found  in 

Urkney,  ftntl  not  to  theav  knive*. 


DAGGERS  OR   LANCE-HEADS.  311 

Albert  Way'''  has  pointed  out,  to  be  too  thin  and  fragile  for  any  warlike 
purpose.  Those  with  the  cutting  edge  all  round  were  probably  provided 
with  a  sort  of  handle  along  one  side,  like  the  flinching-knife  from  Icy 
Cape  in  the  possession  of  Sir  Edward  Belcher,  of  which  mention  has 
already  been  made.  This  is  a  flat  thin  blade,  about  5  inches  long,  and 
of  subquadrangular  form.  It  is  sharp  at  the  edge,  but  has  a  guard  or 
handle  along  the  opposite  side,  made  of  split  twigs  attached  by  resinous 
gum.  In  some  Esquimaux  knives  of  the  same  kind  in  the  Christy  Col- 
lection and  in  the  Ethnological  Museum  at  Copenhagen  the  wooden  back 
is  tied  on  by  a  cord  which  passes  through  a  hole  in  the  blade.  It  is 
possible  that  the  '^Picts'  knives"  may  in  some  cases  have  been  used, 
like  those  of  the  Esquimaux,  for  removing  the  blubber  from  whales. 

It  is  difficult  to  assign  a  date  to  these  instruments,  which  are  almost 
peculiar  to  the  Shetland  and  Orkney  Islands.  There  are  traditions 
extant  of  their  having  been  seen  in  use  within  the'present  century,  in  one 
instance  by  an  old  woman  for  cutting  kail,  and  in  Lewis,  in  1824,  for 
cutting  out  a  wedding  dress.  In  the  latter  case  the  reason  assigned  was 
the  want  of  scissors,  but  it  would  appear  to  have  probably  been  merely 
an  experimental  trial  of  the  cutting  powers  of  these  primitive  knives. 
Their  occurrence  under  so  thick  a  deposit  of  peat  shows,  however,  that 
they  do  not  belong  to  any  very  recent  period,  though  five  or  six  feet  of 
peat  do  not  of  necessity  indicate  any  very  high  degree  of  antiquity. 

Stone  knives  of  any  form,  having  the  edges  ground,  are  of  extremely 
rare  occurrence  on  the  Continent.  A  peculiar  knife,  with  a  rectangular 
handle,  much  like  a  common  table-knife,  has,  however,  been  found  in  the 
Lake-settlement  of  Inkwyl.f 

A  North  American  knife,  |  with  a  somewhat  similar  handle,  has  a  curved 
blade  very  thick  at  the  back. 

An  ancient  Eg3rptian  §  knife  of  polished  stone  has  already  been  men- 
tioned. 

To  return  to  the  implements  made  of  flint.  Those  which  I  have 
next  to  describe  have  been  termed  spear-heads,  lance-heads,  knives, 
and  daggers.  Their  ordinary  length  is  from  5  to  7  inches,  and 
their  extreme  width  from  1|  to  2}  inches.  Their  general  form  is 
knceolate,  but  the  greater  breadth  is  usually  nearer  the  point  of 
the  blade  than  the  butt,  which  is  in  most  instances  either  truncated 
or  rounded.  They  exhibit  remarkable  skill  in  the  treatment  of 
flint  in  their  manufacture,  being  as  a  rule  symmetrical  in  form, 
with  the  edge  in  one  plane,  and  equally  convex  on  the  two  faces — 
which  are  dexterously  chipped  into  broad  flat  facets — while  the 
edges  are  still  more  carefully  shaped  by  secondary  working. 
Towards  the  butt,  the  converging  sides  are  usually  nearly  straight, 
and  in  many  the  edge  at  this  part  has  been  rounded  by  grinding, 
and  the  butt-end  has  had  its  angles  removed  in  a  similar  manner. 

♦  "  Cat.  Areh.  Inst  Mu».  Ed.,"  p.  7. 

t  De  BoDitetten,  '*  Supp.  au  Uec.  d'Ant.  Suiaset,"  pi.  i.  1. 

:  Schoolcraft,  *'  Ind.  Tribof,"  vol.  ii.  pi.  xlv.  1.       i  P.  8. 
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This  may  have  been  done  either  with  the  view  of  rendering  the 
instrument  more  convenient  for  holding  in  the  hand,  or  in  order 
to  prevent  the  blade  from  cutting  the  ligaments  by  which  it  was 
attached  to  a  handle.  For  the  latter  purpose,  however,  there 
would  be  no  advantage  in  rounding  the  butt-end;  and  as  this, 
moreover,  is  frequently  the  thickest  part  of  the  blade,  it  seems 
most  probable  that  the  majority  of  the  instruments  were  intended 
for  holding  in  the  hand,  so  that  the  term  dagger  appears  most 
appropriate  to  this  form. 

Other  blades,  with  notches  on  the  opposite  sides,  seem  to  have 
been  mounted  with  handles  or  shafts,  and  may  have  served  as 
daggers,  or  possibly  as  spear-heads. 

I  have  figured  four  specimens  showing  some  difference  in  shape, 
mainly  in  consequence  of  the  different  relative  positions  of  the 
broadest  part  of  the  blades.  This  in  Fig.  265  may  be,  to  some 
extent,  due  to  the  point  having  been  chipped  away  by  successive 
sharpening  of  the  edge  by  secondary 
chipping,  in  the  same  manner  as  we 
find  some  of  the  Danish  daggers  worn 
away  to  a  stump  by  neariy  the  whole  of 
the  blade  having  been  sharpened  away. 

In  Fig.  264  is  sbown  a  beautiful  dagger 
of  white  flint,  which  was  found  in  a  bar- 
on Lambome  Down,  Berks,  in  com- 
pany with  a  celt  and  some  csqnisitelj- 
finislied  stemmed  and  barbed  arrow-heads 
[te  Hame  material.  It  is  now  in  the 
British  Muscnm.  Its  edges  are  sharp  all 
)ug,  and  not  blunted  towards  the  butt- 
d.  It  may  have  been  an  entirely  new 
weapon,  buried  with  the  occupant  of  the 
barrow  for  nsc  in  another  state  of  exist- 
,  or  it  mny  have  had  moss  wrapped 
ronud  that  part,  bo  as  to  protect  the  hand, 
like  the  blade'  of  flint  with  Uyjmum  bre- 
lire  wrapped  round  its  butt-end  to 
form  a  substitute  for  a  handle,  which  was 
fonnd  in  the  bed  of  the  river  Bann,  in 
Irdimd.  Some  Korth  American  imple- 
ments of  similar  character  ore,  as  Mr. 
Franks  t  has  pointed  out,  hafUd  by  in- 
Bortion  into  a  split  piece  of  wood  into  which  they  are  bound  by  a  cord. 
One  from  the  north-west  coast,  thus  mounted,  is  in  the  British  Museum. 


M-— Lambonitf  IMm.   \ 
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Profesaor  NilsBon*  baa  engraved  another  American  knife  in  the  same 
collection,  bat  erroneonsly  refers  it  to  New  Zealand. 

The  blade  shown  in  Fig.  2()6  is  also  Id  tbo  British  Uusenm,  having  been 
formerly  in  the  Roach  Smith  Collection.  It  is  of  nearly  black  flint,  and 
was  found  in  the  Thamea.  Ita  length  ia  still  7  inchea,  bnt  from  the  form 
of  the  point  it  seems  poaaible  that  it  may,  aa  already  anggeated,  originally 
have  been  even  longer.  There  ia  in  the  Uuaenm  another  specimen  from 
the  Thamea,f  6f  inches  long,  in  form  more  like  Fig.  264.  Both  of  these 
have  the  edges  towards  the  bntt  rendered  more  or  leaa  blunt,  and  have 
had  any  prominences  removed  by  grinding.     The  same  is  the  case  with 


a  blade,  6  inches  long  and  2i  inches  wide,  fonnd  in  Qny  Fen  In  1849, 
and  now  in  the  Uusenm  of  the  Cambridge  Antiquarian  Society.  In  the 
same  collection  is  a  amaller  specimen,  4}  inchea  long  and  1 J  inches  wide, 
from  Barwell  Fen.  This  has  its  edges  sharp,  and  shows  the  natoral 
crust  of  the  flint  at  the  butt,  aa  does  also  one  7  inches  long  by  21  inches 
wide,  found  at  Jackdaw  Hill,  near  Cambridge. | 

A  remarkably  fine  spear-hond  of  the  notched  class,  6)  inches  long  and 
21  inches  broad,  is  in  the  poesosaion  of  Mr.  Bard,  of  Ely.  It  was  exhi- 
bited Bome  years  ago  to  the  British  Arcbteological  Aaaooiation,  and  their 
l'roeeedingt,%  without  giving  any  information  as  to  the  size,  shape,  or 


i.  p.  170. 
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eluracter  of  the  Bpecimea,  record  u  an  interesting  fact  that  it  weighs 
nearljr  i  oza.  It  w&s  found  in  Bornt  Fen,  Priekwillair,  Eljr,  and  by 
the  kindness  of  Mr.  Bard  I  have  been  enabled  to  engrave  it  as  Fig, 
266.  It  is  of  black  flint,  and  has  in  the  first  inatanee  been  boldly 
chipped  into  approximately  the  reqmBit«  form,  and  then  been  carefolly 
finished  by  neat  secondary  working  at  the  edges,  no  part  of  which  has 
been  rounded  by  grinding.  On  either  side,  at  rather  less  than  half-way 
along  the  blade  from  the  base,  are  two  deep  rounded  indentationg  not 

♦  qnite  half  an  inch  apart,  in  character  much  like 
Uie  notches  between  the  barbs  and  stem  of  one 
form  of  flint  arrow-heads.  The  same  pecnliarify 
is  to  be  observed  in  a  somewhat  smaller  spear- 
head found  at  Carshalton,*  in  Snrrey,  and 
forming  part  of  the  Meyrick  CoUection.  Of 
this  it  is  observed  that  it  was  let  into  a  slit  in 
the  wooden  shaft,  and  bound  over  with  nerves 
diagonally  &om  the  four  notches  which  appear 
on  the  ddes.  There  can,  I  think,  be  little 
doubt  of  the  correctness  of  this  view,  nor  of 
the  method  of  attachment  to  the  shafts  or 
handles  having  been  mnch  the  same  as  that  in 
nse  among  the  American  tribes  for  their  arrow 
and  lance-heads  with  a  notch  on  either  side. 
Whether  the  British  blades  were  mounted 
with  a  short  handle  or  a  long  abaft  we  have 
no  means  of  judging;  but  if  those  with  the 
edges  rounded  towards  the  butt  were  knives 
or  daggers,  there  seems  some  probability  of 
these  also  having  served  the  same  purpose, 
though  provided  with  handles  like  the  North 
American  and  Mexican  examples,  and  of  their 
not  having  been  spear  or  lauce-hends. 
I  have  another  blade  of  this  kind  found  in 
Burwell  Fen,  Cambridge,  about  5]  inches  in 
length  and  IJ  inches  in  width.  At  about  8) 
inches  from  the  point  there  is  on  either  side  a 
vig.iM.  -hmntvrn.  I  slight  notch ;  beyoud  this  there  is  a  narrow 
projection,  and  then  the  width  of  the  blade  is  suddenly  reduced  by 
a  full  el^'hth  of  an  Inch  on  either  side,  so  as  to  leave  a  sort  of  shoulder. 
Between  this  and  the  butt,  at  inter\'als  of  about  an  inch,  there  are  on 
each  side  two  other  notches,  as  if  to  assist  in  fastening  the  blade  into 
a  shaft  or  handle.  There  has  in  this  case  been  no  attempt  to  remove 
the  cdfits  by  grinding. 

In  the  Christy  Collection  is  another  of  these  blades,  Sj  inches  long, 
with  a  notch  on  cither  side  about  IJ  inches  from  the  butt.  It  is  un- 
certain nhere  It  was  found. 

One  with  a  notch  at  each  side  about  mid  length  was  fonnd  at  Hare 
Park,t  Cambridge. 

A  beautifully  formed  blade,  chipped  square  at  the  base,  and  with  a 

•  SkelUiii'ii"ML'yntk'*Aniiour."vol.i.  p).xlvi.6.    t  -^n-*. /ub™.,  vol.xvii.p.  170. 
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aeries  of  notches  along  the  EridoB  towards  the  butt,  was  fonnd  at  Arbor 
Low,  Derbyshire,  and  is  in  the  collection  of  Mr.  J.  F.  Lucas,  who  has 
obligingly  lent  it  to  me  for  engraving,  as  Fig.  267.  It  has  been 
engraved  fnll  size  by  Mr.  LlewoUynn  Jewitt.» 

In  the  Wiltshire  barrows,  explored  by  Sir  B. 
Colt  Hoare,  were  several  of  these  daggers.  One,f 
64-  inches  long  and  1}  inches  wide,  was  found 
with  a  skeleton  beneath  a  large  "  sarsen  stone  " 
near  Dnrrington  Walla,  in  company  with  a  small 
whetetope,  a  cone  and  ring  of  jet  like  a  pulley, 
and  two  small  diacoidal  scrapers.  Another,!  o^ 
mnch  the  same  form  and  size  as  Fig.  264,  oc- 
corred  in  company  with  a  drinking-cnp,  and  what 
was  probably  a  whetstone  of  "  ligniformed  as- 
bestos," at  the  faet  of  a  skeleton  in  a  barrow  near 
Btonebenge. 

Others  have  also  been  found  in  the  barrows  of 
Derbyshire  and  Yorkshire.  In  Green  Low,  on 
Alsop  Moar,§  a  dagger-blade  of  flint,  ( 
long,  stemmed  and  barbed  arrow-heads,  a  bone 
pin,  and  other  bone  instraments,  were  associated 
with  a  contracted  interment.  It  was  in  this  bar- 
row also  that  the  pyrites  and  scrapers,  previously 
mentioned  at  p.  2B2,  were  found.  Another  leaf- 
shaped  dagger  of  white  flint,  4^  inches  long,  with 
the  narrower  half  curiously  serrated — as  boldly 
as  Fig.  266,  but  with  many  more  notches — was 
found  by  Mr.  Bateman  beneath  the  head  of  a  con- 
tracted skeleton  in  Nether  Low,  ||  near  Cfaelmorton. 
Another,  4}  inches  long,  was  fonnd  with  burnt  ^  '*"  ArtorLow.  | 
bones  in  one  of  the  Three  Lows,^  near  Wetton. 

A  flint  dagger,**  elegantly  chipped,  &i  inches  long,  was  found  on  Blake 
Low,  near  Matlock,  in  1786.  Fragments  of  similar  daggers  have  been 
found  with  interments  in  barrows  near  Pickering; ft  and  in  Messrs. 
Mortimer's  rich  collection  is  a  fine  specimen  &om  a  barrow  on  the  York- 
shire Wolds. 

One  like  Fig.  264,  but  of  coarser  workmanship,  6}  inches  long  and 
2  J  inches  wide,  was  found,  in  1802,  with  a  skeleton  and  an  earthen  vessel, 
at  Norton,  near  Daventry,  and  has  been  communicated  to  me  fay  Mr.  S. 
Hharp,  F.S.A.,  F.O.S. ;  and  what  would  appear  to  have  been  an  instru- 
ment of  the  same  character,  8  inches  long,  was  found  near  Maidstone.]^ 
A  very  good  specimen,  of  fine  workmanship,  is  in  the  Museum  at  Canter- 
bury, but  its  place  of  finding  is  unknown. 

Another,  more  like  Fig.  267,  but  not  serrated,  6}  inches  long  and 


"  "  Qmve  Houada,"  flg.  I5S. 

t  Ibid.,  p.  161,  pi.  ivii. 

i  "  Vest.  Ant.  Derb.,"  p.  B9.    "Cian.  Brit.,"pl.41,p.  ! 

II  "  Tun  YMn'  Dig.,"  p.  6i.  1  Ibid.,  p.  167. 

••  "  Vtirt.  Ant  Derb.,''  p.  S. 

tt  "Ten  Ye»n'  Dig.,"  p.  228.     BntemBD,  "Cst.,"  p. 

It  AreA.  Atue.  Jmtm.,  vol.  x.  p.  177. 


South  Wilio,"  p.  172,  pi.  ux. 
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2  inches  broad,  was  found  with  an  nrn  at  Ty  ddn  Llanelien,'*'  Brecon, 
and  has  been  engraved. 

The  Rev.  W.  Greenwell,  F.S.A.,  has  a  blade  like  Fig.  264,  6  inches 
long  and  2^  inches  wide,  finely  chipped  along  the  edges  for  4  inches  from 
the  point,  which  was  found  at  Kemps  ton,  near  Bedford,  in  the  same  field 
as  Fig.  256.  He  has  also  a  specimen  rather  more  rudely  chipped,  and 
pointed  at  each  end,  from  Irthington,  Cumberland,  which  has  more  of 
the  character  of  a  spear-head.  Mr.  R.  Fitch,  F.S.A.,  has  a  fine  but 
imperfect  dagger  from  the  neighbourhood  of  Ipswich,  and  I  have  one 
in  similar  condition  from  Pease  Marsh,  near  Godalming. 

In  Scotland  one  has  been  found  in  a  cairn  at  Guthrie,  Forfarshire, 
6}  inches  long  and  1^  inches  wide,  and  is  engraved  in  the  Gentleman's 
Magazine. \  Professor  Daniel  Wilson  |  also  mentions  one  15  inches  long, 
found  in  a  cairn  at  Craigengelt,  near  Stirling,  but  I  think  there  must  be 
some  error  as  to  the  length. 

Though  occurring  in  so  many  parts  of  England,  these  daggers  appear 
to  be  extremely  rare  in  Scotland,  and  quite  unknown  in  Ireland.  On  part 
of  the  Continent,  and  especially  in  Denmark,  Sweden,  and  Northern  Ger- 
many, similar  weapons  are,  however,  far  more  abundant  than  here.  The 
shape  is  somewhat  different,  for  the  English  specimens  are,  as  a  rule, 
broader  in  proportion  and  more  obtusely  pointed  than  the  Scandinavian. 
These  latter  frequently  exhibit  the  blunting  at  the  edges  towards  the  butt- 
end,  such  as  has  been  already  mentioned.  Occasionally  they  have  the 
notches  at  the  sides.  Daggers  with  square  or  fish-tailed  handles,  like 
Worsaae,  Nos.  52  and  58,  some  of  which  present  delicately  ornamented 
and  crinkled  edges,  have  not  as  yet  been  found  in  Britain. 

Nearly  similar  blades  to  those  from  Britain  are  found  in  other  parts  of 
Europe.  Two  lance-heads,  6^  inches  and  5}  inches  long,  made  from  flakes, 
more  or  less  worked  on  both  faces,  and  reduced  in  width  at  the  butt,  so 
as  to  facilitate  insertion  in  a  handle,  were  found  in  the  sepulchral  cave  of 
St.  Jean  d'Alca8,§  in  the  Aveyron.  Another,  worked  on  both  faces,  about 
7  inches  long  and  1  \  inches  broad,  notched  in  two  or  three  places  on  each 
side  at  the  base,  was  found  in  one  of  the  dolmens  of  the  Lozere.j 
Another,  shorter  and  broader,  but  also  notched  at  the  base,  was  found 
in  the  dolmen*'  of  Grailho  (Gard). 

A  lance-hcad  of  fliut,  9  inches  long  and  2^  broad,  tanged  at  the  butt, 
and  with  a  notch  on  each  side  of  the  tang,  has  been  figured  by  Gastaldi** 
from  a  specimen  in  the  Museum  at  Naples,  found  at  Telese. 

I  have  seen  a  finely  worked,  somewhat  lozenge-shaped  blade  of  flint, 
lOj  inches  in  length,  which  was  found  near  Mons,  in  Belgium. 

In  Egypt,  associated  with  other  objects  betokening  a  considerable 
civilization,  have  been  found  several  thin  blades  of  flint,  of  much  the 
same  character  as  the  more  highly  finished  European  specimens.  They 
are,  however,  usually  thick  at  the  back,  and  provided  with  a  tang  like  a 
metallic  knil'e.     Two  of  these  in  the  Berlin  Museumft  are  7]  inches  and 

•  Arc^i.  Camh.,  4th  S.,  vol.  ii.  p.  327.  t  Marth,  179",  p.  200. 

J  *»l*roh.  Ann.  of  Sc-ot.,"  vol.  i.  p.  182. 

\  Canalis  (]«;  Fondouco,  "La  Gr.  sep.  do  St.  J.  d'Alcaa,"  1867,  pi.  i. 

II  **MateriHiix,"  vol.  v.  p.  321.  %  Ibid.,  vol.  v.  p.  638. 
••  "  M<ni.  U.  Ace.  delle  Sc.  di  Torino,"  xxvi.  tav.  viii.  24. 

ft  *'Z»'itH<hr.  fiir  /Kg)'pt.  Spracho,"  ice,  July,  1870.     Wilkinson,  "  Anc.  Egyp- 
tians," vol.  iii.  p.  202. 


6]  inubes  long  respectively,  and  2i  iaches  and  2  inches  wide.  There  are 
other  specimens  in  the  Egyptian  Unseams  at  Leyden  and  Tnrin,  and  in 
the  Antiqnariao  Unsenm  at  Edinburgh.  A  larger  blade,  and  even  more 
closely  resembling  some  of  the  Scandinavian  lunate  instrnmonts  in  form, 
being  leaf-shaped,  but  more  curved  on  one  edge  than  the  other,  is 
also  in  the  Berlin  Museum.'  It  is  9  inches  long  and  2^  inches  wide. 
Another  blade,  of  ovate  form,  and  without  tang,  2}  inches  long  and  1  inch 
wide,  is  preserved  io  the  Mayer  Collection  in  the  Mnseum  at  Liverpool. 

A  dagger-blade  of  flint,  still  monnted  in  its  original  handle,  is  in  the 
British  Muaenm,'!'  and  has  already  been  described. 

Some  of  the  dagger-blades  in  use  in  Mexico  in  ancient  times  were  of 
much  the  same  character  as  these,  being  in  some  cases  of  flint,  in  others 
of  obsidian.  A  beautiful  blade  of  chalcedony,  8  inches  long,  found  at 
TezcQCO,  is  in  the  Christy  Collection,  as  well  as  another  of  chert ;  but  the 
most  remarkable  is  of  flint,  stilt  in  its  original  wooden  handle,  in  form  of 
a  kneeling  figure,  incrasted  with  precious  materials,  including  turquoise, 
malachite,  and  coral.  An  almost  similar  specimen  was  engraved  by 
Aldrovandns.  ^ 

I  now  como  to  a  form  of  curved  knife — 
for  as  such  it  would  seem  the  instrument 
must  be  regarded — which,  so  far  as  I  know, 
may  be  considered  aa  almost  peculiar  to 
Britain,  though  a  somewhat  similar  form  is 
known  in  Denmark,?  of  which  a  more  highly 
Bnishod  variety  is  engraved  by  ATorsaae  ||  from 
an  almost,  if  not  quite,  unique  example.  As 
the  form  has  not  hitherto  received  much  at- 
tention from  antiquaries,  I  have  engraved 
three  specimens  slightly  differing  in  form  and 
character,  and  found  in  different  parts  of 
England, 

Fig.  2G8  rcprcsentB  a  beautifully  formed  knife, 
with  a  curved  blade  tapering  to  a  point,  and  found 
in  draining  at  Fimber,  Yorkshire,  It  is  preserved 
in  the  collection  of  Messrs.  Mortimer,  of  Fimber, 
who  have  kindly  allowed  mo  to  engrave  it.  It  is 
about  7  inches  in  length,  formed  of  flint,  which 
has  now  become  ocbreous  in  colonr,  and  exhibits 
a  portion  of  the  natural  crust  at  the  butt-end. 
The  blade  is  almost  equally  convex  on  the  two 
faces,  hut  thickens  out  at  the  butt,  which  seems 
to  have  formed  the  handle,  as  tlie  side  edges,  which 
are  elsewhere  sharp,  are  there  slightly  blunted.  Fik.  ass.-Y.ji* 
It  presents  no  signs  of  having  been  (ground  or  polished. 

•  "  ZeiUchr.  fur  JE«.  Sp."  July.  1S70.  t  S«^i  %■  I.  p-  f 

X  "  Mu<ioum  Metaliicum,"  p.  1A6.  >  «i.i- 

I  "  Nord.  Oidl.,"  flg.  61.      ■"     ' 
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I  have  two  or  three  &agmenta  of  aimilar  knives  also  from  the  York- 
shire Wolds ;  and  one  almost  perfect,  bat  only  41  inchea  long,  from 
Oanton  Wold.  The  Rev.  W.  areenwell,  F.B.A.,  has  a  fragment  of  one 
from  Wehrang,  and  the  point  of  another  from  Rudstone. 

Fig.  269  represents  a  nearly  similar  knife,  which  has,  hcwever,  been 
already  described,  thoagh  not  fignred,  in  the  Arehaologieal  Journal*  and 
in  the  Proeeedingi  of  the  Societi/  of  Antiquaria.'i  It  wasfoondon  Gorton 
Beach,  midway  between  Yarmouth  and  Lowestoft,  and  belonged  to  the 
late  Mr.  C.  Cory,  of  Yarmouth,  who  kindly  lent  it  to  me  for  engraving.  It 
baa  beon  suggested  that  it  was  affixed  to  a  haft,  possibly  of  stt^'s  horn  or 


F«.H».-Y>rai«llll.    )  >'«.  a;i'.— EuttKKimp.     I 

of  wood,  bat  there  are  no  indiriit  of  this  having  been  the  case,  though 
the  aide  edges  arc  blunted  towards  the  butt-end,  where  also  remains  a 
considerable  portion  of  the  crust  of  the  long  nodule  of  flint  from  which 
the  instrument  was  chipped. 

For  the  loan  of  the  original  of  FiR.  270  I  am  indebted  to  the  late  Mr. 
Cildecott.  (if  Mead  Street,  near  Eastboome,  near  which  place  it  was 
found.  It  is  of  fxey  flint,  and  presents  the  peraliarity  of  having  one 
face   partially  polished  by  grinding,  which    extends  to  the  point,  hot 

•  Vol.  xiii.  p.  M. 

t  2nd  S.,  Tol.  iii.  {I.  19,  «hn«  it  ii  frtonnnatXj  itatcd  to  be  only  i  incbM  in 
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does  not  touch  the  edges,  which,  as  in  the  other  instances,  are  produced 
by  chipping  only.  It  is  rather  more  convex  on  the  polished  face  than 
on  the  other,  and  it  appears  probable  that  recourse  was  had  to  grinding 
in  order  to  remove  a  hard  projection  of  the  flint  which  had  been  too 
refractory  to  be  chipped  off.  As  usual,  there  is  a  portion  of  the  crust  of 
the  original  flint  visible  at  the  butt,  where  also  the  side  edges  have  been 
blunted,  in  this  case  by  grinding.  This  instrument  has  already  been 
described  and  figured  in  the  Proceedings  of  the  Society  of  Antiquaries,* 

In  the  British  Museum  is  a  beautifully  chipped  knife,  8}  inches  long, 
without  any  traces  of  grinding,  and  much  of  Uie  same  form  as  this,  but 
with  the  point  more  sharply  curved.  It  was  found  in  the  Thames,  at 
London,  in  1868. 

The  Rev.  W.  Greenwell,  F.S.A.,  has  an  implement  of  this  class,  but 
of  broader  proportions,  4  inches  long  and  1}  inches  wide,  with  a  portion 
of  the  natui-al  crust  of  the  flint  left  on  the  convex  side,  not  far  from  the 
point.  It  is  sharp  at  the  base,  which  is  semicircular,  and  the  edge  shows 
signs  of  wear.     It  was  found  on  Heslerton  Wold. 

The  point  of  what  appears  to  have  been  a  curved  knife  of  this  character 
was  found  in  the  Lake-dwelling  of  Bodmann.f 

Some  curved  knives  of  polished  slate,  about  5  inches  long,  notched  at 
the  base  as  if  for  suspension  by  means  of  a  string,  have  been  found  in 
Norway.  Mr.  Greenwell  has  a  curved  knife  of  slate  sharpened  on  the 
concave  side,  found  in  Antrim. 

It  is  difEcult  to  assign  any  definite  use  to  this  form  of  knife,  but 
as  the  curvature  is  evidently  intentional,  and  as  probably  it  was 
more  difficult  to  chip  out  such  curved  blades  than  it  would  have 
been  to  make  them  straight,  there  must  have  been  some  advantage 
resulting  from  the  form.  As  both  edges  of  the  blade  are  sharp,  it 
is  hard  to  say  whether  the  convex  or  concave  edge  were  the 
principal  object.  As,  however,  the  convex  edge  might  more  readily 
be  obtained,  and  that  twice  over,  in  a  leaf-shaped  blade,  it  appears 
that  the  concave  edge  was  the  desideratum.  The  blunting  of  the 
edges  at  the  butt-end  suggests  the  probability  of  the  instruments 
having  been  held  immediately  in  the  hand  without  the  intervention 
of  any  form  of  haft ;  and  the  view  of  the  concave  edge  being  the 
principal  one  is  supported  by  the  circumstance  that  in  the  short 
knife  from  Ganton  Wold,  already  mentioned,  a  considerable  por- 
tion of  the  crust  of  the  round-ended  nodide  of  flint  from  which  it 
was  made  is  left  along  the  convex  side  at  the  butt-end,  while  on 
the  opposite  side  the  edge  extends  the  whole  length,  so  that  it 
cannot  be  comfortably  held  in  the  hand  except  with  that  edge 
outwards  from  the  palm.  It  seems,  indeed,  adapted  for  holding  in 
the  hand  and  cutting  towards  rather  than  from  the  operator  ;  and 

•  2nd  8.,  vol.  iii.  p.  210. 

t  Keller,  •»  P&hlbftuten,"  6ter  Ber.  Taf.  vii.  32. 
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kioking  at  the  form  muTenally  adopted  for  reajHiig  instmiiieiitf, 
which  Heem  to  require  a  concave  edge,  so  as  to  gather  within  them 
all  the  fftalkA  that  have  to  be  cut,  I  am  inclined  to  think  that 
these  cun'ed  flint  knives  may  not  impossibly  have  supplied  the 
place  of  sickles  or  reaping-hooks,  whether  for  cutting  grass  to  serve 
as  provender  or  bedrling,  or  for  removing  the  ears  of  com  from 
the  straw.  We  know  that  among  the  inhabitants  of  the  Swis8 
liake-dwellings  some  who  were  imacquainted  with  the  use  of 
metals  had  already  several  domesticated  animals,  and  cultivated 
more  than  one  kind  of  cereal,  and  it  is  not  un£Eiir  to  infer  that  the 
same  was  the  case  in  Britain. 

The  analogy  in  form  between  these  flint  blades  and  those  of  the 
brr>nzo  reaping-hooks  occasionally  found  in  Britain  is  striking, 
when  wo  leave  the  sockets  by  which  the  latter  were  secured  to 
their  handles  out  of  view.  These  also  have  usually  the  outer  edge 
sharp  as  well  as  the  inner,  but  for  what  purpose  I  cannot  say. 


CHAPTER  XVI. 

JAVELIN   AND   ARROW-HEADS. 

I  NOW  come  to  a  series  of  flint  weapons,  small  but  varying  in  size, 
which,  though  presenting  a  general  resemblance  in  character  to 
each  other,  arc  still  susceptible  of  being  classified  under  several 
types.  The  similarity  is  probably  due  to  their  having  been  all 
intended  for  the  same  purpose — that  of  piercing  the  skin,  whether 
of  enemies  in  war  or  of  animals  in  the  chase ;  the  diflPerences  may 
result  from  some  of  the  weapons  having  served  for  warlike,  and 
others  for  himting  purposes.  The  variation  in  size  probably  arises 
from  some  of  them  having  tipped  spears  to  be  held  in  the  hand 
for  close  encounters,  while  others  may  have  been  attached  to 
lighter  shafts,  and  formed  javelins  to  be  thrown  at  objects  at 
some  distance ;  and  the  majority  of  the  smaller  kind  were,  beyond 
doubt,  the  heads  of  arrows  discharged  from  bows. 

The  possibly  successive  ideas  of  pointing  a  stake  as  a  weapon  of 
ofience,  of  hardening  the  point  by  means  of  fire,  and  of  substi- 
tuting a  still  harder  point  made  of  horn,  bone,  or  stone,  must  have 
occurred  to  mankind  at  the  earliest  period  of  their  history,  and 
weapons  of  one  or  all  of  these  kinds  are  to  be  found  among  savage 
tribes  in  all  parts  of  the  world.  The  discovery  of  the  bow,  as  a 
means  of  propelling  javelins  on  a  small  scale  to  a  distance,  seems 
to  belong  to  a  rather  higher  grade  of  culture,  and  its  use  is  not 
imiversal  among  modem  savages.  The  use  of  the  bow  and  arrow 
was  totally  unknown  to  the  aborigines  of  Australia,*  and  even  the 
Maories  t  of  New  Zealand — who  were  by  no  means  in  the  lowest 
stage  of  civilization — had,  when  first  discovered,  no  bows  and 
arrows,  nor  even  slings ;  in  fact,  no  missile  weapon  except  the 
lance,  which  was  thrown  by  hand. 

In  Europe,  however,  the  use  of  the  bow  seems  to  date  back  to  a 

•  Tram.  Ethn.  Soe„  N.  8.,  vol.  iii.  p.  266. 

t  8eo  Lubbock,  *<  Pr«h.  Timc«/'  p.  3G8,  2nd  cd«  p.  453. 
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very  remote  period,  for  in  some  of  the  cave-deposits  of  the  Reindeer 
Period  of  the  South  of  France,  what  appear  to  be  undoubtedly 
arrow-heads  occur.  In  other  caves — ^possibly,  though  not  cer- 
tainly, inhabited  at  an  earlier  period — such  arrow-heads  arc 
absent,  though  what  may  be  regarded  as  harpoon-heads  of  bone 
occur  ;  and  in  the  River  Gravel  deposits,  nothing  that  can 
positively  be  said  to  be  an  arrow-head  has  as  yet  been  found, 
though  it  is  barely  possible  that  some  of  the  pointed  flakes  may 
have  served  as  such. 

The  Greek  myth*  that  bows  and  arrows  were  invented  by 
Scythes,  the  son  of  Jove,  or  by  Perses,  the  son  of  Perseus,  though 
pointing  to  an  extreme  antiquity  for  the  invention,  not  improbably 
embodies  a  tradition  of  the  skill  in  archery  of  the  ancient  Scythians 
and  Persians.! 

The  simplest  form  of  stone-pointed  spear  or  lance  at  present 
in  use  among  savages  consists  of  a  long  sharp  flake  of  obsidian, 
or  some  silicious  stone  attached  to  a  shaft,  like  that  shown  in 
Fig.  195  ;  and  arrows  tipped  with  smaller  flakes,  having  but  little 
secondary  working  at  the  sides  beyond  what  was  necessary  to 
complete  the  point,  and  to  form  a  small  tang  for  insertion  into  the 
shaft,  may  also  be  seen  in  ethnological  collections.  Between 
these  almost  simple  flakes  and  skilfully  and  symmetrically  chipped 
lance  and  arrow-heads,  all  the  intermediate  stages  may  be  traced 
among  weapons  still,  or  until  quite  recently,  in  use  among  savages, 
as  well  as  among  the  worked  flints  which  once  served  to  point  the 
weapons  of  the  early  occupanta  of  this  country. 

It  is,  indeed,  probable  that  besides  these  stone-tipped  weapons 
other  seemingly  less  efiective,  but  actually  more  deadly  missiles, 
were  in  use  among  them  in  the  form  of  poisoned  arrows  ;  but  as 
these  at  the  present  day  are  usually  tipped  with  hard  wood  or  bono, 
as  better  adapted  than  stone  for  retaining  the  poison,  the  same  was 
probably  the  case  in  ancient  times  ;  and  while  those  of  wood  have 
perished,  those  of  bone,  if  found,  have  not  as  yet  been  recognized. 
Such  arrow-heads  of  bone  were  also  in  use  without  being  poisoned, 
as,  for  instance,  among  the  Finns  or  Fenni,  as  Tacitus  calls  them, 
whose  principal  weapons  were,  for  want  of  iron,  bone-pointed 
arrows.  +  The  use  of  poisoned  arrows  had,  among  the  Greeks  and 
Romans,  long  ceased  in  classical  times,  ^  and  is  always  represented 

•  riiny,  "  Nat.  Iliflt.,"  lib.  vii.  cap.  56. 

+  llorodot.,  lib.  iv.  cap.  132  ;  v.  49  ;  vii.  61. 

t  "  Sola  in  sagittis  Hpes,  qnas  inopiu  ferri  ossibus  aspcrant." — Germ,,  cap.  46. 

f  Smith's  "  Diet,  of  Ant/'  t.v.  S^tta. 
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by  authors,  from  the  time  of  Homer  downwards,  as  a  characteristic 
of  barbarous  nations ;  and  yet,  in  our  own  language,  a  word  in 
common  use  survives  as  a  memorial  of  this  barbarous  custom 
having  been  practised  by  the  Greeks  probably  long  before  the 
days  of  Homer.  For  from  ro^ov,  a  bow  (or  occasionally  an  arrow*), 
was  derived  to^ikov — toziciim — the  poison  for  arrows ;  a  term  which 
gradually  included  all  poisons,  even  those  of  the  milder  form, 
such  as  alcohol,  the  too  free  use  of  which  results  in  that  form  of 
poisoning  still  known  among  us  as  intoxication. 

One  of  the  first  to  mention  the  discovery  of  flint  arrow-heads  in 
Britain  was  Dr.  Plot,  who,  in  his  "  Natural  History  of  Stafford- 
shire"! (1686),  speaking  of  the  use  of  iron  by  the  Britains  in 
Caesar's  time,  observes :  "  We  have  reason  to  beleive  that,  for  the 
most  part  at  lest,  they  sharpened  their  warlike  instruments  rather 
with  stones  than  metall,  especiall  in  the  more  northerly  and  inland 
countries,  where  they  sometimes  meet  with  flints  in  shape  of  arrow- 
heads, whereof  I  had  one  sent  me  by  the  learned  and  ingenious 
Charles  Cotton,  Esq.,  found  not  far  from  his  pleasant  mansion  at 
Bcresford,  exactly  in  the  form  of  a  bearded  arrow,  jagg'd  at  each 
side,  with  a  larger  stemm  in  the  middle,  whereby  I  suppose  it 
was  fixt  to  the  wood."  '*  These  they  find  in  Scotland  in  much 
greater  plenty,  especially  in  the  prefectury  of  Aberdeen,  which,  as 
the  learned  Sr  Robert  Sibbald  J  informs  us,  they  there  call  Elf- 
arrows — Lamianim  Sagittas — imagining  they  drop  from  the  clouds, 
not  being  to  be  found  upon  a  diligent  search,  but  now  and  then 
by  chance  in  the  high  beaten  roads."  "  Nor  did  the  Britans 
only  head  their  arrows  with  flint,  but  also  their  matartB  or  British 
darts,  which  were  thrown  by  those  that  fought  in  essedis,  whereof 
I  guess  this  is  one  I  had  given  me,  found  near  Leek,  by  my  worthy 
friend  Mr.  Thomas  Gent,  curiously  jagg'd  at  the  edges  with  such- 
like teeth  as  a  sickle,  and  otherwise  wrought  upon  the  flat,  by 
which  wo  may  conclude,  not  only  that  these  arrow  and  spear-heads 
are  all  artificial,  whatever  is  pretended,  but  also  that  they  had 
anciently  some  way  of  working  of  flints  by  the  toole,  which  may 
be  seen  by  the  marks,  as  well  as  they  had  of  the  Egyptian  por- 
phyry;  which,  as  the  aforesaid  worthy  Gent.  Sir  Robert  Sibbald, 
thinks,  they  learned  of  the  Romans,  who,  as  Aldrovandus  §  assures 
us,  anciently  used  such  weapons  made  of  stones.     However,  still, 

•  Homer,  Iliad,  viii.  296.  f  P.  396. 

t  **  Prod.  Nat.  Hist.  Scotiae,"  pt.  ii.  lib.  iv.  c.  7. 

§  **  Mui.  Met.,"  lib.  iv.  c.  17. 
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it  not  being  hence  dedncible,  bnt  tliej  may  be  British^  tbejare  not 
ill-placed  here,  whatever  original  they  have  had  from  either  nation.'' 

Plot  gives  engravings  both  of  a  stemmed  and  barbed  arrow-head^ 
and  of  a  leaf-shaped  lance-head  or  knife. 

It  will  be  observed  that  he  alludes  to  different  opinions  r^arding 
these  instruments,  it  being  a  matter  in  dispute  whether  they  were 
artificial,  natural,  or  partly  natural ;  in  the  same  manner  as  at  the 
present  day  we  find  doubts  expressed,  by  a  few  presumably  educated 
persons,  as  to  the  artificial  origin  of  the  flint  implements  from  the 
River  Gravels,  which  some  are  pleased  to  regard  as  fossils  of 
natural  formation;  while  others  carry  their  unconscious  Mani- 
cha^ism  so  far  as  to  ascribe  all  fossils,  and  we  may  presume  these 
included,  to  diabolical  agency.  The  old  Danish  collector,  Olaf 
Worm,  speaks  of  a  flint  of  a  dark  colour*  exhibiting  the  form  of  a 
spear-head  with  such  accuracy  that  it  may  be  doubted  whether  it 
is  a  work  of  art  or  of  nature,  and  of  others  like  daggers,  which, 
as  being  found  in  ancient  grave-hills,  are  regarded  by  some  as  the 
arms  of  an  early  people  ;  while  others  doubt  whether  they  are  the 
work  of  art  or  nature ;  and  others  consider  them  to  be  thunderbolts. 
One  reason  in  former  times  for  doubting  the  artificial  origin  of 
the  most  highly  finished  instruments  was  ignorance  of  how  such 
objects  could  have  been  chipped  out.  After  describing  one  of  the 
beautiful  Danish  daggers,  with  the  delicately  "ripple-marked" 
blade  and  the  square  ornamented  handle,  Worm  remarks — "Si 
silox  uUo  mode  arte  foret  tractabilis,  potius  Arte  quam  Natura 
elaboratum  esse  hoc  corpus  jurare8."t 

Aldrovandus  J  engraves  a  flint  arrow-head  as  a  Olossopetra — 
a  stone  which,  according  to  Pliny,§  "  resembleth  a  man's  tongue, 
and  groweth  not  upon  the  ground,  but  in  the  eclipse  of  the  moone 
fallcth  from  heaven/*  and  which  "is  thought  by  the  magicians  to 
be  verio  necessaric  for  those  that  court  faire  women."  But 
perhaps  one  of  the  most  curious  of  these  early  descriptions  of  flint 
arrow-heads  is  that  given  in  the  "  Catalogue  and  Description  of 
the  Natural  and  Artificial  Rarities  belonging  to  the  Royal  Society 
and  preserved  at  Gresham  College,"  ||  made  by  Nehemiah  Grew, 
M.D.,  F.R.S.  In  Part  III.,  Chap.  V.,  Of  Regular  Stones,  Dr. 
Grow  speaks  of  "  The  flat  Bolthead — Atfc/iorifes.  Of  affinity  with 
that  well  described  by  WonniusH  with  the  title  of  Silex  venahiiU 
ferrvum  cuspiiUm  cxactc  rtfcrens.      By  Moscardo**   with  that  of 

•  "  Miia.  Wormiunum"  (16;>.)\  p.  nO.  f  L.c.  85.  *  «' Mu8.  Met.,"  p.  604. 

x^  "  Nat.  nut.."  lib.  xxxvii.  c.  10.    ||  London,  1681.    f  "  Mua.,"  lib.  i.  sect.  iii.  c.  13. 
-'  ••  Mu».;'  lib.  ii.  c.  00. 
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Pietre  Ceraunie;  vbo  also  figures  it  with  tliree  or  four  varieties. 
This  like  those  is  a  perfect  Flint  and  semiperspicuous.  'Tis  like- 
wise, in  the  same  manner,  pointed,  like  a  Speer,  having  at  the 
other  end,  like  those  of  Moscardo,  a  short  handle.  But,  moreover, 
hath  this  peculiar,  that  'tis  pointed  or  spiked  also  backward  on 
both  sides  the  Handle,  with  some  resemblance  to  an  Anchor  or 
the  head  of  a  Bearded  Dart,  from  whence  I  have  named  it.  Tia 
likewise  tooth'd  on  the  edges,  and  the  sides  as  it  were  wrought 
with  a  kind  of  undulated  sculpture,  as  those  before  mentioned. 
Another  different  from  the  former,  in  that  it  is  longer,  hath  a 
deeper  indenture,  but  no  handle.  Both  of  them  strike  fire  like 
oiher  _fiinU."  There  is  a  representation  given  of  this  Anchorites, 
which  shows  it  to  have  been  a  common  barbed  arrow-head  with  a 
central  stem. 

Mention  has  already  been  mode  of  the  superstition  attaching  to 
flint  arrow-heads  in  Scotland,  whore  they  were  popularly  regarded 
as  the  missiles  of  elvos.  In  speaking  of  them  Dr.  Stewart'  quotes 
Robert  Gordon  of  Straloch,  the  wdl-known  Scoteh  geographer, 
who  wrote  about  two  ceuturies  ago.  After  giving  some  details 
about  elf-darts,  this  writer  says  that  these  wonderful  stones  are 
sometimes  found  in  tho  delds  and  in  public  and  beaten  roads,  but 
never  by  searching  for  them  ;  to-day  perhaps  one  will  be  found 
where  yesterday  nothing  could  be  seen,  and  in  the  afternoon  in 
places  where  before  noon  there  was  none,  and  this  most  frequently 
under  clear  skies  and  on  summer  days.  He  then  gives  instancea 
related  te  him  by  a  man  and  a  woman  of  credit,  each  of  whom  while 
riding  found  an  arrow-head  in  their  clothes  in  this  unexpected  way. 
Mr.  F.  C.  LukU,  F.S.A.,t  draws  a 
distinction  between  the  elf-ahot  or 
clf-arrow  and  the  elf-dart,  the  lat- 
ter being  of  larger  dimensions  and 
loaf-shaped.  He  gives  an  engrav- 
ing of  one  which  has  been  moimted 
in  a  silver  frame  and  worn  as  a 
charm.  By  the  kindness  of  Mr. 
lilewellynn  Jewitt,  F.S.A.,  the  cut 
is  hero  reproduced  ^  Fig.  271. 
The  initials  at  the  back  arc  pro- 

•  Frof.  Sof.  Aul.  Seal.,  vol.  iv.  p.  06.    SiH  _ 
p.  <S.     In  the  Tlitatrum  Scotia  of   Illutuw's  "  Atlaii "  is  a  pUto  of  airow.h 
found  in  AbordewMhire.    Thii  hw  bc«n  pointed  out  to  mo  by  Dr.  J.  llill  Burton. 

t  B*lifiuuy,  vol.  viit.  p.  S07. 


Fig.  III.— EU-Sho). 
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hMj  theme  ot  the  cmner,  who  moanted  the  amulet  in  sQrer,  and 
ofhi«wife.  It  was  worn  by  an  old  Scottish  lady  for  half  a  century. 
^Hhers  thoji  moanted  were  exhibited  in  the  Mi»eiim  of  the  Archos 
ological  Institnte  at  Edinburgh  in  18o6.^ 

Another  arrow-head,  also  thns  moanted,  is  engraTed  by  Douglas,  t 
bat  in  thii)  instance  it  was  foand  in  Ireland,  where  '^  the  peasants 
call  them  elf-arrows,  and  fireqnently  set  them  in  sOrer,  and  wear 
them  on  their  necks  as  amolets  against  the  AIThADH  or  elf- 
shot"  Others  are  engrayed  in  the  PMloMphieal  TraumetiamX  and  in 
Ooagh's  **  Camden's  Britannia."  §  Sir  W.  Wilde  II  informs  us  that 
in  the  North  of  Ireland,  when  cattle  are  sick  and  the  cattle  doctor 
or  jbiry  doctor  is  sent  for,  he  often  says  that  the  beast  has  been 
elf-shot,  or  stricken  by  Mry  or  elfin  darts,  and  by  some  legerde- 
main contrives  to  find  in  its  skin  one  or  more  poisonous  weapons, 
which,  with  some  coins,  are  then  placed  in  the  water  which  is  given 
the  animal  to  drink,  and  a  cure  is  said  to  be  effected.  The  same 
view  of  disease  being  caused  by  weapons  shot  by  fairies  at  cattle, 
and  much  the  same  method  of  cure,  prevailed,  and  indeed  in 
places  even  now  prevails,  in  Scotland.1[ 

Dr.  J.  Hill  Burton  informs  me  that  it  is  still  an  article  of  faith 
that  elf-bolts  after  finding  should  not  be  exposed  to  the  sun,  or 
they  arc  liable  to  be  recovered  by  the  fairies,  who  then  work 
mischief  with  them. 

Mr.  Llewellynn  Jewitt  records  a  similar  elf-arrow  superstition** 
as  obtaining  in  Derbyshire,  where  flint  arrow  and  spear-heads 
are  by  some  regarded  as  fairy  darts,  and  supposed  to  have  been 
used  by  the  fairies  in  injuring  and  wounding  cattle.  It  was  with 
reference  to  discoveries  near  Buxton,  in  that  county,  that  Stukeley 
wrote — "  Little  flint  arrow-heads  of  the  ancient  Britons,  called 
olfs'-arrows,  are  frequently  ploughed  up  here."  ft 

Professor  Daniel  Wilson  tX  gives  many  interesting  particulars  re- 
garding the  elf-bolt,  elf-shot,  or  elfin-arrow,  which  bears  the  synony- 
mous Gaelic  name  of  Sciat-hee,  and  cites,  from  Pitcairn's  "Criminal 

•  "Cut.."  IIP.  8  and  127. 

t  "  Niimiu/'  pi.  xxxiii.  G,  p.  Iu4.  Seo  Vullancey,  "  Coll.  do  Reb.  Hibem.," 
N.  xiii.  pi.  xi. 

;  Part  iv.  pi.  iv.  flg.  11.  §  Vol.  iv.  p.  232,  pi.  xviii. 

II  *M'iit.  Mui.  H.  1.  A.,"  p.  19.  Seo  also  Arch.  Assoc.  Jouni.,  vol.  xxi.  p.  323, 
and  xxii.  310. 

f  J'innant's  Jouni.,  vol.  i.  p.  115.  "  Stat.  Account  of  Scotland,"  vol.  x.  p.  15 ;  xxi. 
148.  Collin'B  '*Odo  on  Pop.  Suporst.  of  the  Highlanda."  Allan  Ramsay's  Poems, 
(Ml.  1721.  p.  224.     Bnind's  "  Pop.  Ant.,"  1841,  vol.  ii.  p.  28o. 

••  neliquary,  vol.  viii.  p.  207.  ft  »» Itin.  Cur."  (ed.  1776),  vol.  ii.  p.  28. 

XX  '*  Preh.  Ann.  of  Scot.,"  vol.  i.  p.  178,  et  §eqq. 
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Trials,"  the  description  of  a  cavern  where  the  arch-fiend  carries  on 
the  manufacture  of  elf-arrows  with  the  help  of  his  attendant  imps, 
who  rough-hewed  them  for  him  to  finish.  He  also  mentions  the 
j)assagc  in  a  letter  from  Dr.  Hickes  *  to  Pepys,  recording  that  my 
Lord  Tarbut,  or  some  other  lord,  did  produce  one  of  these  elf- 
arrows  which  one  of  his  tenants  or  neighboui's  took  out  of  the  heart 
of  one  of  his  cattle  that  died  of  an  usual  death  (sic),  Dr,  Hickes 
had  another  strange  story,  but  very  well  attested,  of  an  elf-arrow 
that  was  shot  at  a  venerable  Irish  bishop  by  an  evil  spirit,  in  a 
terrible  noise  louder  than  thunder,  which  shaked  the  house  where 
the  bishop  was. 

Similar  superstitions  prevailed  among  the  Scandinavianf  nations, 
by  whom  a  peculiar  virtue  was  supposed  to  be  inherent  in  flint 
arrow-heads,  which  was  not  to  be  found  in  those  of  metal. 

The  fact,  already  mentioned,  of  an  arrow-head  of  flint  being 
appended  to  an  Etruscan  necklace  of  gold,  apparently  as  a  sort  of 
charm,  seems  to  show  that  a  belief  in  the  supernatural  origin  of 
these  weapons,  and  their  consequent  miraculous  powers,  was  of 
very  ancient  date.  It  has  still  survived  in  Italy,J  where  the 
peasants  keep  flint  arrow-heads  to  preserve  their  houses  from 
lightning,  believing  that  the  lightning  comes  down  to  strike  with 
a  similar  stone — ^a  superstition  which  Professor  Gastaldi  also  found 
prevalent  in  Piedmont.  In  some  instances  they  are  carried  on 
the  person  as  preservatives  against  lightning,  and  in  parts  of  the 
Abruzzo  §  they  are  known  as  lingue  di  S.  Paolo ,  and  the  coimtry- 
man  who  finds  one  devoutly  kneels  down,  picks  it  up  with  his  own 
tongue,  and  jealously  preserves  it  as  a  most  potent  amulet.  In 
the  Foresi  Collection  II  at  the  Paris  Exhibition  were  some  arrow- 
heads mounted  in  silver  as  amulets,  like  those  in  Scotland,  but 
brought  from  the  Isle  of  Elba.  Another  has  been  engraved  by 
Dr.  C.  Ilosa.1[ 

It  is  a  curious  circumstance  that  necklaces  formed  of  cornelian 
beads,  much  of  the  shape  of  stemmed  arrow-heads,  with  the  perfora- 
tion through  the  central  tang,  are  worn  by  the  Arabs  of  Northern 
Africa  at  the  present  day,  being  regarded,  as  I  am  informed  by 

♦  Pepvs*  Diary  and  Cor.  (ed.  1849),  vol.  v.  p.  366. 

t  Soe'Nilsson's  "Stone  Age,"  p.  197.  Wilson's  *'Preh.  Ann.  of  Scot.,"  vol.  i. 
p.  180. 

X  Gastaldi,  "Lake  Habitations  of  Northern  and  Central  Italy.*'  Chambcn*8 
transl.,  p.  6. 

}  Nicolucci,  "Di  Alcune  Armi  ed  Utonaili  in  Pictra/*  1863,  p.  2. 

II  Mortillet,  "  Mat.,"  vol.  iii.  p.  319. 

H  Archivio  per  V Antropologia,  vol.  i.  pi.  xv.  8. 
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the  Eev.  J.  Greville  Chester,  as  good  for  the  blood.     Similar 
charms  are  also  worn  in  Turkey.     I  have  a  necklace  of  fifteen 
such  arrow-head-like  beads,  with  a  central  amulet,  which  was 
purchased  by  my  son  in  a  shop  at  Kostainicza,  in  Turkish  Croatia. 
Enough,  however,  has  been  said  with  regard  to  the  superstitions 
attaching  to  these  arrow-heads  of  stone.     The  existence  of  such  a 
belief  in  their  supernatural  origin,  dating,  as  it  seems  to  do,  from 
a  comparatively  remote  period,  goes  to  prove  that  even  in  the  days 
w;hen  the  belief  originated,  the  use  of  stone  arrow-heads  was 
not  known,  nor  was  there  any  tradition  extant  of  a  people  whose 
weapons  they  had  been.    And  yet  it  is  probable  that  of  all  the 
instruments  made  of  stone,  arrow-heads  would  be  among  the  last 
to  drop  out  of  use,  being  both  well  adapted  for  the  purpose  they 
served,  and  at  the  same  time  formed  of  a  material  so  abundant, 
that  with  weapons  so  liable   to  be  lost  as  arrows,  it  would  be 
preferred  to  metal,  so  long  as  this  was  scarce  and  costly.     In  this 
coimtry,  at  all  events,  the  extreme  scarcity  of  bronze  arrow-heads 
is  remarkable,  while  we  know  from  interments  that  flint  arrow- 
heads were  in  conmion  use  by  those  who  employed  bronze  for 
other  weapons  or  implements.     There  appears  to  be  some  doubt  as 
to  whether  the  flint  arrow-heads,  or  rather  the  flakes  of  black  flint 
which  have  been  foimd  in  considerable  numbers  associated  with 
bronze  arrow-heads  on  the  field  of  Marathon,  were  made  in  Greece, 
or  whether  they  were  not  rather  in  use  among  some  of  the  bar- 
barian allies  of  the  Persian  king.     M.  Lenormant  *  is  clearly  of 
the  opinion  that  they  are  not  of  Greek  origin,  t  but  this  is  contested 
by  others,  and  probably  with  reason.    "Whatever  their  origin,  there 
is  a  strong  argument  against  stone  arrow-heads  having  been  in 
use  among  the  Greeks  at  so  late  a  period  as  the  battle  of  Marathon, 
B.C.  490,  in  the  fact  that  Herodotus,?  writing  but  shortly  after- 
wards, records,  as  an  exceptional  case,  that  in  the  army  of  Xerxes, 
circa  B.C.  480,  the  arrows  of  some  of  the  ^Ethiopian  contingent 
were  tipped  with  stone,  while  those  of  some  Indian  nations  were 
even  pointed  with  iron.    So  early  as  the  days  of  Homer  the  arrow- 
heads of  the  Greeks  were  of  bronze,  and  had  the  three  longitudinal 
ribs  upon  them,  like  those  in  that  metiil  found  at  Marathon,  for 
he  speaks  of  the  ^aA/c//pt  oi'(jToi/,§  and  applies  to  it  the  epithet 
Tpi\yw')(iv.  II 

♦  Jicv.  Arch.f  vol.   xv.  p.  146.      Leake,  **Demi  of  Attica,"  p.  100.     Dodwell's 
"  Class.  Toiir,"  vol.  ii.  p.  159.     Arch.  Journ.y  vol.  vii.  p.  86. 
t  See  Smith's  "Geog.  Diet.,'*  vol.  ii.  p.  268. 
:  Lib.  \\\.  cap.  69.  §  Iliad,  xiii.  650.  ||  Ibid.,  v.  393. 
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Even  among  such  rude  tribes  as  the  MassagetsQ  and  Scythians, 
the  arrow-heads,  in  the  days  of  Herodotus,  were  of  bronze ;  and  he 
records  an  ingenious  method  adopted  by  one  Ariantas,*  a  king  of 
the  Scythians,  to  take  a  census  of  his  people  by  levying  an 
arrow-head  from  each,  all  of  which  were  afterwards  melted  and 
cast  into  an  enormous  bronze  vessel. 

Besides  the  Ethiopians  there  was  another  nation  which  made 
use  of  stone-pointed  arrows  in  Africa,  as  is  proved  by  the  arrows 
from  Egyptian  tombs,  of  which  specimens  are  preserved  in  several 
of  our  museums.  The  head,  which  is  of  flint,  differs,  however,  from 
all  the  ordinary  forms,  inasmuch  as  it  is  chisel-shaped  rather  than 
pointed,  and  in  form  much  resembles  a  small  gun-flint.  The  tip 
of  one  of  these,  secured  to  the  shaft  by  bitumen,  is  shown  in 
Fig.  272.  The  original  is  in  the  British  Museum.  It  is  pro- 
bable that  arrow-heads  of  similar  character  may  have  been  in  use 


Fi«.272.-Egypt.  } 

in  Britain,  though  they  have  hitherto  almost  escaped  observation, 
owing  to  the  extreme  simplicity  of  their  form.  To  those  I  shaU 
subsequently  recur. 

The  bettor-known  forms  which  occur  in  Britain  may  be  classed 
as  the  leaf-shaped,  the  lozenge-shaped,  the  tanged  or  stemmed, 
and  the  triangular,  each  presenting  several  varieties.  The  arrow- 
heads of  the  third  class  are  m  this  country  usually  barbed ;  those 
of  the  fourth  but  rarely. 

Whether  the  forms  were  successively  developed  in  this  order  is 
a  question  difficult  of  solution  ;  but  in  an  ingenious  paper  by  Mr. 
W.  C.  Little,  of  Liberton,  being  "  An  Inquiry  into  the  Expedients 
used  by  the  Scots  before  the  Discovery  of  Metals,*'  t  published 
early  in  this  century,  the  lozenge-shaped  are  regarded  as  the 
earliest;   next,  those  barbed  with  two  witters,^  but  no  middle 

•  iv.  81.  t  Arehaologia  Scotica,  vol.  i.  p.  389. 

X  This  word,  still  in  use  in  Scotland  for  tho  barbs  of  a  flsnini^-spear  or  hook, 
is  a  good  old  English  term  derived  from  the  Baxon  jn'Seji.  Withthor-hooked, 
= barbed: — 

"This  dragoun  hadde  along  toilo 
That  was  withthcr-hooked  saun  faile.'* 

**  Arthour  and  Merlin/'  p.  210. 
-IlaUiwell,  "  Arch.  Diet,"  #.r. 
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tang ;  and  last,  the  tanged.  The  same  author  argues  from  analogy 
that  the  ancients  could  extend  this  flint  manufacture  to  other  pur- 
poses, "  as  the  same  ingenuity  which  formed  the  head  of  an  arrow 
could  also  produce  a  knife,  a  saw,  and  a  piercer." 

Colonel  A.  Lane  Fox,  in  his  second  lecture  on  **  Primitive  War- 
fare," *  arranges  the  fonns  of  arrow-heads  in  the  same  manner  as  I 
have  here  adopted,  and  shows  that  the  transition  from  one  form  to 
the  other  is  easy  and  natural.  There  are,  indeed,  some  arrow- 
heads of  which  it  would  be  impossible  to  say  whether  they  were 
leaf-shaped  or  lozenge-shaped,  or  whether  they  were  lozenge- 
shaped  or  tanged. 

Sir  William  Wilde  has  adopted  a  somewhat  different  arrange- 
ment, and  regards  the  triangular  as  the  primary  form^  and  the 
leaf-shaped  and  lozenge-shaped  as  the  last. 

But  whatever  may  have  been  the  order  of  the  development  of 
the  forms,  it  would,  in  my  opinion,  be  unwarrantable  to  attempt 
any  chronological  arrangement  foimded  upon  mere  form,  as  there 
is  little  doubt  of  the  whole  of  these  varieties  having  been  in  use  in 
one  and  the  same  district  at  the  same  time,  the  forms  being  to 
some  extent  adapted  to  the  flake  of  flint  from  which  the  arrow- 
heads were  made,  and  to  some  extent  to  the  purposes  which  the 
arrows  were  to  serve.  The  arrow-heads  in  use  among  the  North 
American  Indians,!  when  intended  for  hunting,  were  so  contrived 
that  they  could  be  drawn  out  of  the  wound,  but  those  destined  for 
war  were  formed  and  attached  to  the  shaft  in  such  a  manner  that 
when  it  was  attempted  to  pull  out  the  arrow,  its  head  became 
detached,  and  remained  in  the  wound.  The  poisoned  arrows  of 
the  Bushmen  of  South  Africa  +  are,  in  like  manner,  made  with 
triangular  heads  of  iron,  which  become  detached  in  the  body  if 
an  attempt  is  made  to  withdraw  the  arrow  from  the  woimd  it 
has  caused. 

I  have  already  remarked  on  the  difficulty  of  distinguishing 
javelin  and  arrow-heads ;  but,  from  their  size,  I  think  Br.  Thumam 
was  justified  in  regarding  those  engraved  as  Figs.  273,  274,  275, 
as  heads  of  javelins ;  and  they  may,  therefore,  be  taken  first  in 
order.  Two  of  them  have  already  been  engraved. §  Their  beau- 
tifully worked  surfaces  had,  however,  hardly  had  justice  done  them, 
and,  by  the  kindness  of  Dr.  Thurnam,  I  have  been  able  to  have 

•  Jouni.  R.  V.  Sfrt.  Inst, 
t  Schoolcraft,  «  Ind.  Tribes,"  vol.  i.  p.  212. 
:  Wood's  "Nat.  Uist.  of  Man,"  vol.  i.  p.  284. 
}  Proc.  So€.  A»t,,  2nd  S.,  vol.  ii.  p.  429. 
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them  engraved  afVesli,  They  were  found  in  1864,  in  company 
with  another  almost  identical  in  form  with  the  middle  figure,  cloee 
to  the  head  of  a  contracted  skeleton,  in  on  oval  barrow  on  Win- 
terbourn  Stoko  Down,  about  a  mile  and  a  half  north-west  of  Stone- 
henge.  Thoy  are  moat  skilfully  chipped  on  both  faces,  which 
are  equally  convex,  and  they  are  not  more  than  a  quarter  of  an 
inch  in  thickness.  As  will  be  observed,  three  are  leaf-shaped,  and 
one  lozenge-shaped,  and  this  latter,  though  larger,  is  thinner  and 


WintariKiiini  Stokr. 


more  delicate.  They  have  acquired  a  milky,  porcellanous  surface 
while  tying  in  tho  earth.  As  has  been  remarked  by  Dr.  Thumam, 
objects  of  this  description  have  rarely  been  found  in  barrows. 
The  two  javelin-heads,  if  such  they  be,  found  by  Mr.  Mortimer 
in  the  Calais  Wold  barrow,  near  I'ocklington,  Yorkshire,*  are 
lozenge-shaped  and  much  more  acutely  pointed,  and  were  accom- 
panied by  two  lozenge-shaped  arrow-heads.  By  the  kindness 
of  Mr.  Llewcllynn  Jewitt  they  are  all  four  here  reproduced 
■  Pn<.  Sue.  Am.,  3nd  8.,  vol.  iii.  p.  324.     Stliquary,  toI.  vI.  p.  IBJ. 
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as  Figs.  276  to  279.  What  appears  to  be  a  similar  javelin-bead 
to  Fig.  277,  2|  inches  long,  was  found  by  the  late  Lord  Londes- 
borough  in  a  barrow  on  Seamer  Moor,  near  Scarborough.'  Javelin- 
heads  of  much  the  same  form  as  those  from  Winterboum  Stoke 
and  Calais  Wold  occur  not  unfrequently  in  Ireland,  but  are  rarely 
quite  so  delicately  chipped.  The  class  having  both  faces  polished, 
though  still  only  chipped  at  the  edges,  like  Wilde's  Fig.  27,  haa 
not,  to  my  knowledge,  as  yet  occurred  out  of  Ireland.     A  few 


Fif.m. 


of  these  may  have  served  as  knives  or  daggers,  as  they  are  in- 
tontioiiiilly  rounded  by  grinding  at  the  more  tapered  end,  which 
at  first  night  appears  to  have  l)ccn  intended  for  the  point,  and  not 
for  the  handle. 

Ijurgp  lozeiigo-shapcd  lancc-hcads  were  occasionally  in  use  among 
the  North  American  Indians  ;t  but  the  more  usual  form  is  a  long 
blade,  notched  ot  the  base  to  receive  the  ligature  which  bound  it 
to  the  shaft. 


LEAF-SHAPED   ARBOW-HEADS. 


Of  leat-ehapod  orrow-headfl,  vrhich  form  the  first  class  now  to 
be  deBcribed,  tbere  are  several  minor  varieties,  both  in  outline 
and  section,  some  being  longer  in  proportion  to  their  breadth  than 
others,  rounder  or  more  pointed  at  the  base,  thicker  or  thinner,  or 
more  carefully  chipped  on  one  face  than  the  other.  A  few  typical 
examples  are  given,  full  size,  in  the  annexed  woodcuts.  The  originals 
are  all  in  my  own  collection,  unless  otherwise  specified. 

Fig.  260  is  from  the  neighboarhood  of  Icklinghsm,  Snffolk,  of  flint 
become  nearly  white  by  weathering,  and  carefully 
chipped  on  both  faces,  one  of  which  is,  however,  more 
convex  than  the  other.  I  have  a  larger  bat  imperfect 
specimen  of  the  same  form  from  Onndle.  A  nearly 
similar  arrow-head,  of  yellow  flint,  from  Hoxne,  Suf- 
folk, is  eograved  in  the  Archaoioijkal  JoHnuil."'  It 
was  supposed  to  have  occurred  in  the  same  deposit  as 
that  containing  large  palceolithio  implements  and  ele- 
phant remains,  but  nothing  certain  ia  known  ou  this 
poiut ;  and  from  the  form  there  can  be  littio  boaitation 
in  assigning  it  to  the  Neolithic  Period.  A  rather  smaller 
arrow-head,  but  of  much  the  same  character,  found  at  i 
Itradford  Abbas,  Dorset,  is  engraved  in  tbe  same 
Journal. f  Professor  Bnckmau  has  several  leaf-shaped 
arrows  from  the  same  neighbourhood.  Some  of  them 
are  long  and  slender,  more  like  Fig.  286. 

In  Fig.  281  is  shown  an  arrow-head  of  rather  broader  , 
proportions,  from  Guntborpe,  Lincolnshire,  wbicb  has 
boon  engraved  in  tbe  lielufuaryl  by  Mr.  Llewellynn  Jewitt,  F.8.A.,  who 
has  kindly  lent  me  the  block.  I  have  a  specimen  of  the  same  fonn, 
delicately  chipped  on  both  faces,  and  found  near  Lakenheath,  Suffolk. 
Occasionally,  one  face  of  the  arrow-beads  of  this  form  is  left  nearly  flat. 


-Idklingtuni. 


ng.  nl.—Oonttotic. 


33!.— Yoikihln  Woldi. 


Fig.  282  shows  a  smaller  specimen  in  the  collection  of  the  Rev.  W. 
Greeuwell,  F.S.A.  In  this  instance  the  flake  from  which  the  arrow-head 
was  made  has  been  but  little  retouched  on  the  flat  face.     It  is  sUgbtly 
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curved  longitudinally,  bnt  probably  not  to  a  safficient  oztent  to  affect 
the  flight  of  the  arrow.  This  form  ia  of  common  occarrence  on  the 
Yorkehire  Wolda,  thoDgb  very  variable  in  its  proportions,  and  alBO  in 
point  of  symmetry,  both  as  regards  outline  and  similarity  of  the  two  faces. 
In  Fig.  268  is  shown  another  and  broader  form,  from  Bntterwick,  on 


Fig.  £S3.— YorkilUrc  Wolds.  Fig.  SU.— Ulllg  SdlibuiT  Hill. 

the  Yorkshire  Wolds.  It  is  in  the  same  collection,  and  is  worked  on 
both  faces,  and  the  sides  are  slightly  ogival,  so  as  to  prodnce  a  shatper 
point. 

Occasionally,  instead  of  being  sharply  pointed,  Brrow-beods  are  moro 
oval  in  form.  An  instance  of  this  kind  is  given  in  Fig.  264,  the  original 
of  which  was  found  by  Mr.  Francis  Qalton,  F.R.H.,  on  the  occasion  of  a 
visit  with  mo  to  the  camp  on  Little  Solsbary  Hill,  near  Bath.  It  is  of 
flint  that  has  become  white  from  exposure,  equally  convex  on  the  two 
faces,  and  rather  thick  in  proportion  to  its  size.  I  have  a  somewhat 
similar  bnt  broader  specimen  from  the  camp  of  Maiden  Eowor,  near 
Dunstable,  and  others  even  moro  roonded  at  the  point,  and  larger  and 
thinner,  from  Willcrby  Wold,  Yorkshire,  and  from  Icklingham.  I  have 
ono  Yorkshire  specimen,  which  is  almost  circular  in  form,  and  bears 


traces  of  Rrinding  on  ono  of  its  faces.  Mr.  Grecnwell  posBesscs  speci- 
mens of  almost  ull  intermcdialc  proportions  beliveen  an  oval,  like  Fi-i. 
284,  and  a  perfect  circle. 

More  lanceolate  forms  are  shown  in  Figs.  283  and  28C,  boLh  from 
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Yorkshire.  Fig.  2B5,  though  worked  od  both  faces,  still  exhibits  por- 
tions of  the  originnl  sarface  of  the  flake  from  which  it  was  made ;  but 
Fig.  286,  from  Qrindala,  noar  Bridlington,  is  of  transparent  chalcedonio 
flint,  boantifnlly  and  symmetrically  worked  over  its  whole  snrfaoe.  This 
elongated  form  is  not  of  common  occurrence.  I  have  a  beautifal  ex- 
ample, of  the  same  general  character,  but  pointed  at  either  end,  found 
near  Icklingham,  Soffolk.  A  large  ex- 
ample of  this  fonn,  from  Derbyshire, 
in  the  Datcman  Collection,  may  have 
been  a  javelia-head. 

Other  and  shorter  forms  are  sbown 
in  Figs.  287  and  288,  the  former  of  '., 
which  has  been  made  from  a  flat  flake, 
the  original  surfiice  of  which  remains 
intact  on  a  largo  portion  of  each  face. 
Fig.  268,  OQ  the  contrary,  is  carefully  chipped  over  the  whole  of  both 
Ciccs,  which  are  equally  convex.     It  hns  a  slightly  heart-shaped  form. 

It  will  have  been  observed  that  in  all  these  specimens  the  base 
of  the  arrow-head  is  much  more  rounded  than  the  point.  This, 
however,  is  by  no  means  tuiivorsolly  the  case  with  the  leaf-shaped 
arrows,  the  bases  of  which  arc  in  some  instances  almost,  if  not 
quite,  us  acute  as  the  points.  It  is,  in  fact,  sometimes  difficult  to 
say  which  of  the  ends  was  intended  for  the  point. 

Fig.  280  shows  a  large  arrow-head  from  Lakonboath,  Suffolk,  in  the 
collection  of  Mr.  J.  W.  Flower,  F.G.8.  it  is  equally  convex  on  both 
faces,  and  almost  equally  sharp  at  both  ends.  Mr.  Greenwell  has 
Bimiliir  specimens  from  Burnt  Fen.     Others  of  the  same  character,  but 


Vis-  !!!>.— I'Bkciibcilli. 


>lgi.  290  idd  1*1.— lukdiira  WoMi. 

Figs.  290  and  201.     Both  the  originali 


of  smaller  size,  are  engraved 
are  from  the  Yorkshire  Wolds, 

Fig.  290  is  in  the  collection  of  tho  Rov.  W.  Groouwell,  F.S.A. 
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W'Ai*:  fc'ju.^iMd  '^  W^«r  ajan-imi'jju*,  ti.^  avn  rvo^r  tl^i|it>L..  die 
ut//u  ty/UfU.o^J/  'jf  feUdki«T  t;jM.     1  Itiivtr  k  bt«iiti&I]y-ictii4e  urov-liebc 

i</^  iu.'yi>.  Ui»u  vM,  i.-^tL  (jf  ui  iw.-ii  in  tLicbMnst.  Mr.  GreeirwtJl  bw 
'/(J.  '//  ».■;•:/  (/f'/j/'.'rtl'yi.*  U'lUi  JiujTjJ  F^Ij,  H:?,  sal  i*  tbiekfr  in  jn- 
li'it\i/iii  t//  lit  w.'llfa,  Ui//r«i  </^bi4:i  tjji  *nji  buji  thkii  the  ulim,  kiid  les 
MK'iUly  {//jfili^l  kt  Um  Imm. 

lu  Fiit*.  '£fl  wJ  StlfS  kfi;  tli'/wii  ix/iuv  j;i'yr«  or  kvi  ttncyiiimetnshZ 

vkri«tU:»  of  fona.     Kt^,  202  if,  tovkrot 

^^k  Um  jjfjiiit,  c'j'iklly  cfDvez  on  ekcb  bot  : 

^^^k  l/ut  kt  tlife  kkf  c  tbe  flkt  intier  fae«  of  tlic 

^^^^^  ^^         orijpnal  flkkc  kiui  been  left  uatonebed.  so 

^^^^^^  ^Wfc        tijkt  tke  i.i\\f':  in  like  tbkt  of  ■  "  t-eraper." 

^^^^H  ,'^'A      orof  k  roiiil'l-iioec-dcbiMel.     Thon)A  the 

^^^^^^ft  '    ^fm    joint  111]  reN[icctB,  iilentickl  witb 

^^^^^^H       ^       !*'  jfft   l^"!    "f    uiid'iubtcd    arruw -heads,    sud 

^^^^^^H       &';    L^P  ''"'"«''   ^    '"^^'^    placed    it   Lcre    among 

^^^^^B  >/.  'Br      ''"'■"'  't  ■"  I'^^xiljlu  tliKt  that  end  mav. 

^^^^^^  ^^F        afU^r  all,  have  liecu  intended  for  iniicrtioD 

\\t:  wtMAViii.    tiakiiiiii  HiiMi,      ill  %  Iiundlu,  iij]']  that  it  waK  a  Rmall  cnt- 

tin|{  luitl,  and  riuL  an  arrowhi^iul,    Tliurii  eau  be  no  doubt  i>f  the  porpOBc 

ip^  l''i«.  !it)lt,  wbirb  iH  of  wbiUi  flint  delinttely  chipjiud,  nud  is  eqnally 

iiiitivii*   I'n   ill"  two  ruceii,     On  oiiu  Htdu  tlii<  uutlino  iH  almost  angular, 

tiiNlnail  of  forming  a  rnKula''  hwhuj),  ho  that  it  abowH  how  easy  is  tbe 

iiaaitaK"  <'i'i>i>i  1)'»  biaf  mTihiihiI  to  thii  bixoiiK«  fonn.     There  ara   often 

[imtuMitKii  likii   Ihat  atfiirdtid  by  tho  arrow-biirul  ongmvcd  in  Fig.  2(M, 

tvhiirii   il   \*  hiiril  to   xay  under  which  form  a  Bpccimeti 

ubiinlil  bii  |iliiriid.     Tbx  original  of  IbiM  ti^tire  is  in  tfao 

■1.1 1...' I  inn  iif  Ih.i  II..V.  W.  (Jivcnwi-ll,  l''.S.A.,  and  is  neatly 

rti.ikril  iin  liolb  I'ui-i'H.     I  bavr  a  Kuniuwhnt  broader  arrow- 

liniil  111'  Iho  niiiun  i-]iiii'iii-tor,  which  1  found  in  tho  camp  of 

Miii'b'ii  llowri',   ni'iir  DiinHlablo.     Colonel  A.  Lano  Fox, 

ii.>  of  tbo  Hi»u«  form,  and  one  like  t^g.  811, 

i.rkatt'uliow  Hill.    OsfordKhiro.    Another 

mill  \\itb  u  |ii<ifiiriil>'d  biminiiT,  a  HJitt  knife  ground 

■'•lp<,  hoiiio  H<'i'a)>(T!i,  imd  I'lhcr  objoclx,  in  a  cairn  in 

t'lUlliiicH!!.  t    .ViiotbiT,  viTV  thin.  fi>uud  at  l'r>]iiharl,  Elgin, 

\*  x»  Ih,.  Kdinbi.iKb  Mu>.uu.. 

1 1  14  tn  arvi'wbiMils  ot'tliin  loul-dlunW  tonu,  but  nppruxitiuilmg 
i'b.-Hl>  to  llio  Ui/rnj,'v-!Hh!HHtl.  ibiit  hr. 'rhiirnum;  is  inclined  to 
uiiikd  !>  I'l'iiiiiviim)  nitb  tlu>  iluss  of  tumuli  known  u^n  long 
l>.uu<u<i;  .iHil  ill  (.uin^'it  of  thiji  \it'w  lu'  baa  ■.•ittni  st-wnil  cast's 
,.f  tb.ii  iti-,i'\.i\  ill  tbis  I'omi  of  Kivro" .  u\  «huh  no  barbcJ 
>UT,.«  l.v,.,K  b.n.'biili.iio  Iv.n  fouii.I. 
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The  annexed  ont,  kindly  fomislied  by  the  Society  of  ADtiqturieB, 
shows  an  arrow-head  from  a  long  barrow  near  Fyfleld,  Wilts.  It  ia 
delicately  chipped,  and  weighs  only  forty-three  grains.  Another,  H 
inches  in  length,  from  a  long  barrow  on  Alton  Down,  is  of  Bnrprising 
thinness,  and  weighs  only  thirty  grains.  Others, 
it  would  seem  purposely  injured  at  the  point,  were  -^ 

found  in  the  long -chambered  barrow  at  Rodmarton, 
Gloucestershire.*  Others,  again,  were  found  by  Mr. 
Bateman  in  long  barrows  in  Derbyshire  and  Stafford- 
shire. One  of  these,  from  Bingham  Low,  is  2i 
inches  long  and  1  inch  broad,  yet  weighs  less  than 
forty-eight  grains.  In  Long  Low,  Wetton,t  were 
three  such  arrow-heads  and  many  flakes  of  flint. 
Dr.  Thnmam,  in  speaking  of  the  leaf-shaped  as  the 
long-barrow  type  of  arrow-head,  does  not  restiict  it  i 
to  that  form  of  tnmulus,  but  merely  indicates  it  as  ' 
that  which  is  alone  found  there. 

The  Calais  Wold  barrow,]  already  mentioned  as 
having  produced  four  lozenge -shaped  javelin  and 
arrow-beads,  is  circular,  while  that  on  Pistle  Down, 
Dorsetshire, §  which  contained  fonr  beautifully 
chipped  arrow-heads  of  this  t}'pe,  is  oblong. 

Leaf-shaped  arrows  are  mentioned  as  having  been  found  with  burnt 
bones  in  Qrub  Low,  Staflbrdshire.  ||  The  same  forms,  more  or  less  care- 
fully chipped,  and  occasionally  almost  flat  on  one  face,  are  frequently 
found  on  the  surface  in  various  parts  of  Scotland,1F  especially  in  the 
counties  of  Aberdeen,  Banff,  El- 
gin, and  Moray.  They  are  com- 
paratively abundant  in  Yorkshire 
and  Derbyshire,  but  much  rarer 
in  the  southern  counties  of  Eng- 
land. I  have  seen  specimens 
found  at  Red  Hill,  near  Kei- 
gate;^'  near  Boumcmouth;  at 
Prince  Town,  Dartmoor ;  and 
near  Oundle ;  besides  the  locali- 
ties already  mentioned. 

Typical  lozenge- shaped  arrow- 
heads are,  in  Britain,  and,  in- 
deed, in  other  countries,  rarer 
thantheloaf-sbaped.  Thatsbown 
in  Fig.  286  has  been  made  from 

a  flat  flake,  and  is  nicely  chipped  (  .         .,  . 

longitudinally.     It  was  found  at  Northdale  Farm,  Grindale,  Bridlington, 

•  iV«r.  Rof.  AnI.,  and  8.,  vol,  ii.  p.  278 ;  iii.  p.  lOB.        t  Belijuary,  vol.  v.  p.  28, 

1  0;i.  ^((.,  vol.  vi.  p.  185. 

f  Wame'B  ■•  CelUo  Tuni.  of  Dowrt,"  S-rata,  p.  13,  uid  p.  27. 

I  ■'  Ten  Yean'  Dig.,"  p.  H8. 

1  8oO  I'roc.  Sot.  Ant.,  Ind  S.,  vol.  i.  p.  20.  Arth.  Joum.,  vol.  «.  p.  352.  Prte. 
See.  Ant.  Smt.,  vol.  iii.  p.  302;  iv.  H,  377,  653;  v.  13,  185;  vi.  11,208,231; 
vii.  600 ;  viii.  10. 

••  JVee.  Sec.  Anl.,  2iid  S.,  voL  I.  p.  74.    AreA.  /earn.,  toL  xviL  p.  171. 
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by  Mr.  E.  Tiodall.  The  origiii&l  of  Fig.  297  is  in  the  collection  of  the 
Bev.  W,  Greenwell,  F.S.A.,  and  has  been  made  from  b  very  thin,  trans- 
parent flake.  It  is  rather  less  worked  on  the  opposite  face  to  that  here 
shown.  It  was  found  at  Newton  Eetton,  Dorham.  A  regularly  chipped 
arrow-hetid  of  lozenge  shape  is  said  to  have  been  found  at  Cntterly 
Clump,  Wilts  ;  *  and  1  have  seen  a  few  specimens  from  Derbyshire. 
Those  from  the  Calais  Wold  barrow  have  already  been  mentioned. 

A  more  elongated  form  is  shown  in  Figs.  298  and  299,  taken  from 
specimetts  found  on  the  Yorkshire  Wolds. 
Both  of  them  are  neatly  chipped  on  either 
face,  and  have  bnt  little  left  of  the  original 
surface  of  the  flakes  from  which  they  were 
formed.  One  of  the  shorter  sides  of  Fig. 
299  is  somewhat  hollowed,  pot*iblg  to  give 
a  slight  shoulder,  and  thus  prevent  its  being 
driven  into  the  shaft. 

This  is  more  evidently  the  case  with  the 
I  arrow-head  represented  in  Fig.  800,  which, 
I  like  BO  many  others,  comes  from  the  Wolds 
of  Yorkshire.     It  is  made  from  a  slightly 
curved  flake,  and  is  more  convex  on  one 
face  than  the  other,  especially  at  the  stem 
ir  tang. 
In  tlie  collection  of  Messrs.  Mortimer,  of 
Fiei.aiB,ui<iJW— YortuhinWoM*.   Fimber,  is  another  Yorkshire  arrow-head, 
which  is  leaf-shaped,  bnt  provided  with  a  slight  tang. 

Leaf-shaped  arrow-heads,  with  a  decided  stem  like  that  of  the  leaf, 
fonnd  in  Arabia  and  Japan,  will  be  mentioned  at  a  subsequent  page. 

Another  of  these  stemmed  but  barblees  arrow-heads,  from  the  xamo 
district,  is  shown  in  Fig.  801 .     It  was  found  at  Amotherby,  near  Malton, 
^.  and  was  given  to  me   by    Mr.  Charles 

Monkman,  of  that  place.  It  has  been 
made  from  a  flat  flake,  and  has  been 
worked  into  shape  by  a  slight  amount  of 
chipping  along  the  edges,  which  does  not 
extend  over  the  face.  There  are  no- 
merous  arrow-beads  of  the  same  class, 
though  not  of  the  same  form,  which  have 
been  made  from  flakes  of  the  proper 
thickness,  by  a  little  secondary  working 
lo  give  them  a  point,  and  by  slightly 
I^3«wv..fk-  Fig.  nii.-Anio-      trimming  the  bult-end  of  the  flake.    They 

""'"'■  usnally  approximate  to  the  leaf  shape  in 

form,  but,  as  might  be  expected,  vary  considerably  in  pize,  proportions, 
and  the  amount  of  symmetry  displayed.     It  seems  needless  to  engrave 

The  weapon-point  shown  in  Fig.  302  is  so  large  that  possibly  it  may 
be  regarded  as  that  of  a  javelin,  and  not  of  an  arrow.  It  is  in  the  col- 
lection of  Mr.  H.  Durden,  of  Blandford,  and  was  found  on  Iweme  Minster 
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Down,  Dorsetshire.  It  is  boldly  and  Bymmetricolly  chipped,  tbick  Id 
proportion  to  its  breadth,  and  equally  convex  on  both  faces ;  though 
distinctly  stemmed,  it  can  hardly  be  said  to  be  barbed.  It  macb 
resembles  an  Italian  specimen  in  the  Arsenal  of  Torin.* 

A  somewhat  more  distinctly  barbed  arrow-head  from  the  Yorkshire 
Wolds  is  represented  in  Fig.  308.     Its  thickncsa,  ^  inch,  is  great  in 


'ig.  Mt,~\IKitmCuit 


proportion  to  its  siizc ;  the  two  faces  are  equally  convex,  and  the  stem 
widens  out  slightly  at  the  base.  The  same  ia  the  case  with  a  smaller  and 
thinner  nrrow-head  in  my  collection,  of  somewhat  similar  form,  found 
near  the  camp  of  Maiden  Bower,  Danntable.  A  third,  from  the  York- 
shire Wolds,  presents  the  same  peculiarity,  which  is  still  more  apparent 
in  an  arrow-head  from  a  barrow  on  Seamer  Moor,  near  Scarborough,'}' 
if,  indeed,  it  has  been  correctly  figured. 

A  magnificent  specimen  of  much  the  same  tyjie  as  Fig.  SU8,  but  nearly 
twice  as  long,  has  been  kindly  lent  me  for  engraving  by  Messrs.  Mor- 
timer, of  Fimber,  Yorkshire,  in  the  neighbourhood  of  whieh  place  it  was 
found.  It  is  shown  in  Fig.  804,  It  is  neatly  chipped  over  both  faces, 
which  are  equally  convex,  and  the  stem  is  carefully  shaped  and  of 
considerable  thickness.  The  edges,  as  is  not  uufrequcntly  tJte  cose,  are 
serrated. 
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The  fine  arrow-head  engraved  aa  Fig.  805  showB  the  barbs  or  "  witters  " 
still  more  strongly  developed.  One  of  tbetn  is,  however,  less  pointed 
than  the  other.  From  its  size,  this  and  others  may  have  formed  the 
heads  of  javelins  rather  than  of  arrows,  though  arrow-heada  as  large 
are  still  in  use  among  some  savage  tribes.  It  was  found  at  Pick  Radge 
Farm,^  Overton,  Wilts,  in  company  with  the  oblong  implement  engraved 
aa  Fig.  256.  It  is  now  in  the  Blackmore  Uaseom,  the  trostees  of  which 
kindly  allowed  me  to  figure  it. 

Fig.  S06  represents  another  onnsnally  large  specimen,  fonnd  on  Sherbnm 
Wold,  yorkshire.  It  is  nicely  worked  on  both  faces,  and  the  end  of  the 
stem  or  tang  has  been  carefully  chipped  to  a  sharp  semicircolar  edge, 
well  adapted  for  fixing  into  the  split  shaft.  Barbed  arrow-heads  of 
various  forms  and  sizes  are  of  froqnent  occorrence  in  some  puts  of  the 
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Yorkshire  Wolds  and  Aloors,  and  in  parts  of  Suffolk  and  Derbyshire. 
It  would  bo  tedious  to  attempt  to  exhibit  all  the  different  varieties, 
but  specimens  of  the  more  ordinary  forms  are  given  in  Figs.  807  to 
S12,  from  originals  principally  in  the  collection  of  the  Rev.  W.  Greenwell, 
F.b.A.  As  a  rule,  there  is  but  little  difference  in  the  convexity  of  the 
two  faces,  though  very  frequently  one  face  is  decidedly  flatter  than  the 
other ;  and  occufiionally  the  flat  face  of  the  original  fluke  has  been  left 
almost  nnloucbed.  Fig.  811  affords  an  example  of  this  kind,  being  nearly 
flat  on  the  &cc  not  shown,  while  the  other  face  still  retains  part  of  the 
crust  of  the  llint  nodule  from  which  the  flake  was  struck.  The  central 
stem  or  tang  varies  much  in  its  proportions  to  the  size  of  the  arrow- 
head, and  ocrnsionally  forms  but  an  iuconsiderable  projection,  as  in 
Fig.  8(ttf,  making  Ibe  form  approximate  to  the  triangular.  Kometimes, 
us  in  Fig.  312.  tbe  ends  of  the  barbs  are  carefully  chipiied  straight,  as 


Ireli.  J<,ur».,  \oi.  X 


.  p.  28S.     "Cat.  Hub.  Arth.  lust,  at  KJ.."  ii.  »0. 
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is  the  caae  with  many  urov-heads  from  the  more  BOtithern  parts  of 
England,  some  of  which  will  shortly  be  noticed. 

Before   qnittbg  the   arrow-headB  of  the   Yorkshire   Wolds   I    mnst 


insert  figores  of  two  other  specimens  illnstrative  of  another  form.     Of 
these,  that  shown  in  Fig.  818  was  found  by  Mr.  E.  TindsJl,  at  Northdale 


« 


Fitti.  US  ud  114.— T«k>blr«  Woldt 


Form,  Qrindale,  Bridlington.  It  is  thick  in  proportion  to  its  size,  and 
skilfnlly  chipped  on  both  faces.  The  tang  is  thin  and  slight.  The  other 
arrow-head  (Fig.  814)  is  not  so  thick  in  proportion.  In  both,  if  the 
sweep  of  the  outline  were  continued  past  tho  barbs,  it  woold  about  meet 
the  extremity  of  the  tang,  and  give  a  leaf-shaped  form  ;  so  that  it  seems 
probable  that  this  class  was  made  by  first  chipping  ont  the  simple  loaf- 
shaped  form,  and  then  working  in  a  notch  on  either  side  to  produce 
the  tang  and  barbs.     The  same  typo  sometimes  occurs  in  Suffolk. 
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The  next  specimen  I  have  selected  for  engraving.  Fig.  815,  is  from 

another  part  of  tbo  country,  having  faeeu  found  by  myself  in  1866  on  the 
surface  of  a  field,  at  the  foot  of  the  Chalk  escarp- 
ment between  Eddlcsborough  and  Trmg,  Herts. 
It  can  hardly  be  regarded  as  unfinished,  thoagh 
one  of  the  surfaces  is  very  rough,  and  the  outline 
far  from  symmetrical.  It  shows  rather  how  rude 
were  aome  of  the  appliances  of  our  savage  pre- 
decessors in  Britain,  Curiously  enough,  some 
barbed  flint  arrow-heads  of  nearly  similar  form. 
kud  but  little  more  symmetrical  (to  judge  frona  tbe 
engravings),  were  found  in  1763  at  Tring  Grove, 
Herts,  with  an  extended  skeleton.     Tfaey  lay  be- 

perforated  platen  of  greenish  stone  of  tbo  character  of  Fig.  35J.     An 
arrow-head  of  much  the  same  form  was  found  in  a  barrow  near  Tenby,'' 
with  bones  and  a  part  of  a  curious  ring-shaped  ornament. 
A  supposed  to  be  of  ivory.    The  long  tapering  arrow-head 

^B  shown  in  Fig.  S16  affords  a  contrast  to  this  broad  form. 

^^k  Its  barbs  are  unfortunately  not  quite  perfect,  but  the 

^^H  form  being  uncommon  I  have  engraved  it.  It  was  found  in 

^^^ft  Reach  Fen,  Cambridgeshire.  A  longer  specimen,  almost 

^^^^k         as  acutely  pointed,  and  with  square-ended  barbs,  found 
^^^^H        on  Lanchester  Common,'!'  Durham,  is  in  the  Museum  of 
^^^^^k       the  Society  of  Antiquaries  of  Newcastle.     I  have  others 
^^^^^H       of  the  same  type  from  Suffolk,  and  one  with  the  sides 
^^^^^^B      curved  slightly  inwards,  found  near  Lakenheath. 
■^^^^ft         The  next  figure  (817)  is   illustrative  of  the  extra- 
l^^^^^f^g     ordinary  amount  of  care  and  skill  that  was  eometimes 
^^^^m^^      bestowed  on  the  manufacture  of  objects  eo  liable  to  be 
^B  broken  or  lost  in  use  as  arrow-heads.    This  specimen 

Kia  si9— ite.ch  k™    ^^^  found  at  Isleham,  Cambridgeshire,  and  has  un- 
fortunately lust  its  central  stem,  the  outline  of  which  I 
have  restored  from  a  nearly  similar  arrow-head  found  at  Icklingham. 
Suffrilk,  which  has  lost  both  its  barbs.     It  is  very  thin,  so  much  bo  that 
■  its  weight  ia  only  thirty-eight  grains,  but  it   is 

jjl^  neatly  chipped  over  the  whole  of  both  faces.     No- 

^Hft  thing,  however,  can  exceed  the  beautiful  regularity 

^^KL  of  the  minute  chipping  by  which  the  final  outline 

^^^^K  was  given   to  the  edges,  extremely  small  flakes 

^^^^^^^  having  been  removed  at  regular  inten'als  so  close 

^^^^H^^        to  each  other  that  there  are  twenty  of  them  in  an 
J^^^^^^K        inch.     The  inner  aidca  and  ends  of  the  barbs  are 
^^^^^^^^^      worked  perfectly  straight,  tbo   ends  forming  right 
J^^WW^^%     angles  to  the  aides  of  the  arrow-head,  and  the 
m^M   '  9e&.  ''"'^''  Bides  being  nearly  parallel  wilh  each  other. 

^'B  »**  so  that  the  barbs  are  somewhat  dovetailed  in  form. 

Kii'. -iiT.-Liiiuini,  The  brooder,  but  almost  equally  beautiful  arrow- 

head shown  in  Fig.  318  was  found  in  front  of  the  face  of  an  unbumt 

•   .Irch.  tu".*  ,  anil  S..  vul.  ii.  |..  as2.  t  -irrh.  Journ..  \„l.  ivii.  p.  60. 
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body,  in  a  bmrow  at  Rndstone,  near  BridliDgton,  by  tlie  Rev.  \V.  Green- 
well,  F.S.A. 

The  evAs  of  tbe  barbs  thoB  cbipped  straight  sometimes,  as  in  Fig.  312, 
form  a  straight  line.  Occasionally,  as  in  the  arrow-beads  found  by  Sir 
It.  Colt  Hoara  in  one  of  tbe  Everley  barrows,'''  tbe  base  of  the  barbs 
forms  an  obtuse  angle  witb  tbe  sides  of  tbe  arrow-head,  so  that  there  is 
a  sharp  point  at  the  inner  side  of  the  barbs.  In  others  the  end  forms 
an  acute  angle  with  tbe  sides  of  the  arrow-head,  so  that  tbe  point  of  each 
barb  is  at  the  outer  side.  A  beautiful  specimen  of  this  kind  is  sbowu  in 
Fig.  S19.  It  is  one  of  six,  varying  in  size  and  somowbat  in  shape,  but 
all  beautifully  worked,  found  in  barrows  on  Lambome  Down,  Berks, 
and  now  in  tbe  British  Mnsenm,  In  some  few  instances  the  sides  of 
tbe  arrow-bead  are  rather  ogival  in  form  (like  the  Scotch  specimen. 


Fig.  ai(.— Rud.lunc.  Fig.  31».-LiUii;.oiiie  Duwo.  Fig. 


Fig.  320),  which  adds  to  tbe  acuteness  of  the  point.  In  one  of  this 
rharacter  from  a  barrow  on  tbe  Ridgcway  Hill,t  Dorsetshire,  and  others 
from  one  of  the  Woodyates  barrows,  I  the  barbs  are  also  acutely  pointed 
at  the  outer  side.  I  bave  a  rather  smaller  specimen  than  that  figured, 
from  Lakenbeath,  antfolk,  and  others  from  Thetford  and  Reach  Fen, 
with  the  sides  oven  more  ogival  than  in  Fig.  326.  Others  of  the  same 
character,  found  in  Derbyshire,  are  in  the  Batcman  Collection.  In  some 
of  the  arrow-beads  §  from  the  Wiltshire  barrows  the  barbs  are  inor- 
dinately prolonged  beyond  tbe  central  tang,  which  ia  very  small. 
Fig.  320,  copied  from  Hoaro,]|  gives  one  of  those  from  a  barrow  near 
Fovant,  found  with  a  contracted  interment,  and  in  company  with  a 
bronze  dagger  and  pin  and  some  jet  ornaments.  One  of  similar 
chamctcr  was  found  in  a  borrow  on  Windmill  Hili,^  Avebury,  but  its 
barbs  are  not  so  long.  An  arrow-bead  with  equally  long  barbs,  but  with 
tbe  central  tang  of  tbe  same  length  as  the  barbs,  was  found  in  a  dolmen 
in  the  Morhihan.  and  is  in  the  Must'O  de  St.  Ocnnain. 

Before  proceeding  to  notice  one  or  two  Scottish  specimens  I  mnit 
devote  a  short  space  to  an  exceptional  form  of  arrow-boad  shown  in 

•  "South  Wilti,"pl.  iiii.  p.  183.  t  "Tha  Bairow  Diggen,"  p.  7fl,  pi.  ii.  7. 

;  "  South  Wilts,"  pi.  mil.  {  "The  Barrow  Dif^en,"  pi.  ii.  B. 

jj  "  Souib  WilU,"  pi.  xxvv.  1  Sttlui.  ml.  of  Arch.  Inwl.,  p.  tl4. 
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Tit-  S3l.— Yorkiliirf 


Fig.  821.  Like  bo  many  others,  it  is  from  the  Torkshire  Uoors,  and  wu 
probably  either  barbed  on  both  sides  or  intended  to  have  been  so.  But 
e  of  the  barbs  having  been  broken  off,  possibly  in  the 
course  of  maDofactare,  the  design  has  been  modified. 
and  the  stamp,  bo  to  speak,  of  the  barb  has  been  roanded 
~  'n  a  seat  manner  by  sorface -flaking  on  both  faces. 
The  one-barbed  arrow-head  thus  resultingpresents  some 
analogies  with  several  of  the  triangnlar  form,  anch  m 
^  Figs.  8S6  to  888,  abont  to  he  described. 

Arrow-heads  either  accidentally  lost  before  they  were 
finished,  or  thrown  away  as  "  wasters,"  in  consequence 
of  having  been  spoilt  in  the  making,  are  occasionally 
found.  Examples,  apparently  of  both  classes,  are 
shown  in  Figs.  822  and  828.  The  originals  are  in  the 
collection  of  the  Bev.  W.  Greenwell,  F.S.A.  Fig.  822, 
from  Sherbom  Wold,  appears  to  have  been  completely  finished,  with  the 
execption  of  the  notch  on  one  side  of  the  central  tang.     The  face  not 

A^  shown  in  the  figure  exhibits  oo  the 

^^H  left  side  a  considerable  portion  of 

^2^ft         the  surface  of  the  original  flake,  the 
^H^b        edge    of    which    has    been    neatly 
J^H^^      trimmed  along  the  right  aide  of  the 
^m^^A     face  here  shown.     The   base   has 
^^B^^H    been  chipped   on  both  faces  to  a 
^^^^^fi  sharp  hollow  edge,  in  which  one 
I^I^V   notch  has  been  neatly  worked  to 
Fi«La3>ud3».-y«kthinWtjidi.  fom,  the  barb  and  one  side  of  the 

stem.  There  is  no  apparent  reason  why  the  other  notch  should  not 
have  been  formed,  so  that  the  probability  is  that  the  arrow-head  was  lost 
just  before  completion.  In  the  other  case  the  arrow-head,  after  being 
skilfully  chipped  on  both  faces  into  a  triangular  form,  has  had  one  of 
the  notches  worked  in  its  base  ;  but  in  effecting  this  the  tool  has  been 
brought  so  near  the  centre  of  the  head  as  to  leave  insufficient  material 
for  the  tang,  and  the  barb  has  also  b«cit  broken  off.  In  this  condition  it 
appears  to  have  been  thrown  away  as  a  waster. 

Whether  these  i-iewa  be  correct  or  not,  one  deduction  seems  allowable, 
viz.,  that  the  barbed  flint  arrow-heads  were,  as  a  rule,  finished  at  their 
pomts,  and  approximately  brought  into  shape  at  their  base,  before  the 
notches  were  worked  to  form  the  central  tang  and  develop  the  barbs. 

I  must  now  give  a  few  examples  of  the  sUmmed  and  barbed  flint 
arrow-heads  found  la  Scotland,  which,  however,  do  not  essentially  differ 
in  ckaract«r  from  those  of  the  more  southern  part  of  Britain.  First 
among  them  I  would  place  a  remarkably  fine  specimen  found  in  the  Isle 
of  Skyc,"'  which  has  ^ready  been  published  more  than  once.  It  is  very 
acutely  pointed,  and  expands  nt  the  base  so  as  to  give  strength  to  the 
barbs,  which  are  slightly  curved  inwards.  From  its  size  it  may  have 
served  to  pinnt  a  javeliu  rather  than  an  arrow. 

The  edges  of  some  of  the  Scottish  arrows  are  sometimes  neatly  Mr- 
•  WilMn'«  ■'  Vnh.  Ann.  of  Scot.,"  p.  127  {'. 


FOUND   IN   SCOTLAND. 


rated.  An  example  of  this  kind  is  given  in  Fig.  825,  from  a  specimen  in 
the  Antiqaari&n  Mnsenm  at  Edinbnrgh.  It  is  formed  of  chalcedonic  flint, 
and  was  found  with  others  at  Urqohart,  Elgin. 


Tiff.  SSfi. — Urqnliut. 


Fig. »«.— Abertoenililn. 

The  original  of  Fig.  826  ia  in  the  Mnsenm  of  the  Society  of  AntiqnarieH 
of  London,  and  was  fonnd  in  Aberdeen Rhire.  Its  sides  (like  those  of 
some  in  the  Antiquarian  Musenm  at  Edinborgh)  are 
slightly  ogival,  so  as  to  give  sharpness  to  the  point. 
The  sides  of  Fig.  927  ore  curved  outwards.  This  arrow- 
head was  found  in  Glenhvet,  Banff,  a  district  where 
arrow.hoads  are  common,  and  is  in  the  collection  of 
the  Rev.  W.  Greonwell,  F.B.A. 

I  have  already  mentioned  the  counties  of  Scotland  i 
in  which  "  elf-bolts "  are  most  abundantly  found.  I 
may  now  mention  a  fow  of  the  spots,  and  the  cbaracters 
of  the  specimens  of  this  form.  One  much  like  Fig.  827,  "«- '"■-<»^'«- 
bat  with  the  barbs  more  pointed,  is  figured  by  Wilson,*  as  well  as 
■  "  Preh.  Ann.  of  Scot,"  ToL  i.  pi-  li.  H. 
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another  *  like  Fig.  805,  found  in  a  tnmulns  at  Killearn,  Stirlingshire. 
One  from  the  Isle  of  Skye,t  like  Fig.  816,  has  been  figured  by  the  Society 
of  Antiquaries  of  Scotland.  Others,  found  with  burnt  bones  in  an  urn 
deposited  in  a  cairn  in  Banff,  have  been  engraved  by  Pennant,^  and  some 
from  Lanarkshire  are  given  in  the  Journal  of  the  Archaological  Asso- 
ciation,^ 

Stemmed  and  barbed  arrow-heads  are  recorded  to  have  been  found  in 
Aberdeenshire  at  the  following  localities: — Mains  of  Auchmedden,|| 
Edenli^  and  Bowiebank,  King  Edward;  Forgue;**  Kintore;ff  Kil- 
drummy;^^  Strathdon§§  and  Cruden;||||  one  8  inches  long  and  2^ 
inches  wide,  at  Tarland,1i1i  and  a  large  number  at  Cloister-Seat  Farm,*** 
Udny. 

In  Banff,  at  Cullen  of  Buchan,ttt  Glen  Avon, JJJ  Alvah,§§§  Long- 
man, ||!|ij  and  Macduff. 

In  Elgin,  at  St.  Andrew's,  Lhanbryd,1I^^  Urquhart,  and  elsewhere. 

In  Forfarshire,  at  Carmyllie****  and  elsewhere. 

They  have  also  been  found  near  Gretna  Green  t+tt  and  Linton,J  J  J  J 
Peebles,  and  in  numbers  on  Culbin  Sandhills,§§§§  Morayshire,  and  Kil- 
learn, ij  jl  Ij  II  Stirlingshire. 

Other  specimens,  of  which  the  form  is  not  mentioned,  were  exhibited 
in  the  temporary  Museum  of  the  Archaeological  Institute  at  Edinburgh 
from  the  following  localities: — Caithness,  111:^1'  Cruden,  Cromar,  Kinellar, 
Aberdeenshire ;  Robgill,  Ruthwell,  Dumfriesshire ;  Arbuthnot,  Bervie, 
and  Garvoch,  Kincardineshire ;  Braidwood  and  Carluke,  Lanarkshire ; 
and  Burgh-head,  Wigtownshire. 

Others  have  been  found  at  Elchies,  Keilth,*****  and  Oldtown  of 
Roseisle,tfftt  Morayshire  ;  Abemethy,|JJJ J  Inverness;  and  at  Mori- 
lach  §  §  §  §  §  and  Lesmurdie,  \\  \\  jj  :|  ||  Banff. 

In  this  place,  also,  it  will  be  well  to  mention  some  of  the  discoveries 
of  stemmed  and  barbed  flint  arrow-heads  in  England  which  have  not 
already  been  cited.  The  following  have  been  engraved  : — One  much  like 
Fig.  808,  found  in  the  Kielder  Burn,^  •l^'l^i:  North  Tyne ;  one  like  Fisj. 
827,  found  with  burnt  bones  in  an  urn  on  Bail  don  Common,*"'***"' 
Yorkshire  ;  another  from  Lake,  Wilts.ttf  f  t+  Others,  like  Figs.  812  and 
819,  from  the  Green  Low  barrow,^  ^  *  J  J  J  Derbyshire  ;  one  like  Fig.  808, 

♦  "  Preh.  Ann.  of  Scot.,"  vol.  i.  p.  182.       f  Ace.  of  Inst.,  ^r.,  of  S.  A.  Scot.,  p.  389. 

X  "  Tour  in  Scot.,"  vol.  i.  p.  loG,  pi.  xxi.         §  Vol.  xvii.  p.  19. 

II   P.  S.  A.,  2ncl  S.,  vol.  iii.  p.  19.  IT  lb.,  2nd  S.,  vol.  i.  p.  20. 

••  lb.,  2n(l  S.,  vol.  ii.  p.  291.  ff  P.  S.  A.  .S\,  vol.  vi.  p.  208. 

Xt  lb.,  vol.  vi.  p.  234.  {}  lb.,  vol.  iv.  p.  54;  vii.  10.3. 

||l|   lb.,  vol.  viii.  p.  10.  H^  lb.,  vol.  vi.  p.  89. 

•*•  lb.,  vol.  ir.  p.  54  ;  v.  183.  fff  lb.,  vol.  iv.  p.  54  ;  v.  13. 

Xlt  Arch.  Journ.y  vol.  x.  p.  362.  }}}   Proc.  Soc.  Ant.,  2nd  S.,  vol.  i.  p.  20. 

iri:!   P.  6*.  A.  .S'.,  vol.  vi.  p.  41.  tHH  lb.,  vol.  iii.  p.  362. 

♦•♦♦  lb.,  vol.  V.  p.  326  ;  iii.  438  ;  viii.  .30.       ffff  Arch.  S<vt.,  vol.  iii.  App.  13o. 

ttlX  J'-  f^'  ^'  '^'•'  vol.  iv.  p.  55.  §§}}  lb.,  vol  iv.  pp.  67,  377. 

IlilJl'l  Wilson's  *'  Prob.  Ann.  of  Scot.,"  vol.  i.  p.  182. 

H^ITH  "Cut.  Arcb.  Inst.  Mns.  Ktl.,"  pp.  11,  12,  14,  16,  17,  20. 

♦••••  P.  6'.  A.,  vol.  iii.  p.  224.  ftftt  P.  S.  A.  *S'.,  vol.  iii.  p.  490. 

ttXtt  OeolO'jist,  vol.  i.  p.  163.  {{{^^  P.  S.  A.  6'.,  vol.  i.  p.  42. 

jiililll!!   lb.,  vol.  i.  pp.  67,  190.  f  Umi^  Arch.  Journ.,  vol.  xvu.  p.  60. 

••••••  yirch.,  vol.  xxxi.  p.  304.      York  vol.  of  Arch.  Jnst.,  p.  1. 

tttttt   Hoaro's  **  Soutb  Wilti*,*'  pi.  xxx. 

tttttt  Reliquary^  vol.  iii.  p.  177.     Cran.  Brit.,  Vul.  ii.  pi.  41,  p.  3. 
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from  Hastings;"^  one  like  Fig.  807,  found  near  urns,  scrapers,  &o.,  at 
Wavertree,  near  Liverpool;!  some  like  Fig.  807,  with  ashes,  at  Camo,{ 
Montgomeryshire;  and  several  others  from  barrows  in  Wilts, §  Dorset- 
shire, and  Derbyshire.  A  considerable  number  of  flint  arrow-heads  are 
engraved  in  a  plate  in  the  Transactions  of  the  Historical  Society  of 
Lancashire  ami  Cheshire, ^\  They  are,  however,  for  the  most  part  for- 
geries. Besides  the  discoveries  recorded  by  Hoare  and  Bateman,  and 
those  made  in  Yorkshire,  such  arrow-heads  are  mentioned  as  having 
been  found  in  the  Thames; IF  in  the  cemetery  at  Stanlake,**  Oxon  : 
at  Horndean,ff  Hants;  and  in  large  numbers  in  Derbyshire,  especially 
on  Middleton  Moor.  \  \ 

Arrow-heads,  of  which  the  form  is  not  specified,  have  been  found  at 
Wangford,§§  Suflfolk ;  Cliflfe,!!!!  ^^*'  Carlebury,  on  the  Yorkshire  side  of 
the  Tees  ;  Priddy,^i^  Somerset ;  Sutton  Courtney,***  Berks  ;  Lingfield 
Mark  Camp,ttt  Surrey;  near  Ram8gate;JJ|  Bigberry  Hill,§§§  near 
Canterbury;  Manton,i;  !||  Lincolnshire;  Anstie  CamplililT  and  Chart 
Park,  Dorking. 

Besides  specimens  already  cited,  and  many  from  the  Yorkshire  Wolds 
and  Moors,  there  are  in  my  collection  stemmed  and  barbed  arrow-heads 
from  the  following  localities  : — One  much  like  Fig.  807,  from  Staunton, 
near  Ixworth,  Sufiblk  ;  others  from  Lakenheath  and  Icklingham,  in  the 
same  county  ;  from  Brassington,  Derbyshire,  and  Turkdean,  Gloucester- 
nhire,  much  like  Fig.  808 ;  one  like  Fig.  827,  from  Abingdon ;  and  one 
from  St.  Agnes,  Truro,  of  the  same  form  as  Fig.  817,  but  not  so 
delicately  worked ;  and  others  from  Wicken  and  Roach  Fens. 

In  the  British  Museum  is  a  stemmed  and  barbed  arrow-head,  rather 
more  curved  at  the  sides  than  Fig.  807,  found  at  Hoxne,  Suffolk.  Another 
of  the  same  class,  from  Necton,  Norfolk,  is  in  the  Norwich  Museum, 
together  with  a  smaller  specimen  like  Fig.  808,  from  Attleborough.  In 
the  Cambridge  Antiquarian  Society's  Museum  is  one  like  Fig.  806,  but 
with  one  of  the  barbs  square-ended.  It  is  2 1  inches  long  and  1^  inches 
wide,  and  very  thin,  and  was  found  in  Burwell  Fen.  Another  like  it, 
but  2\  inches  long,  was  found  near  Aldrcth,  Cambs.,  and  is  in  the 
collection  of  the  liev.  S.  Banks.  The  Rev.  W.  Greenwell  has  one  of 
somewhat  similar  character,  but  narrower,  from  Barton  Mills,  Suffolk ; 
and  the  Rev.  C.  R.  Manning  found  one  like  Fig.  811  on  a  tumulus  near 
Grime's  Graves,  Norfolk.  One  of  the  same  class  is  in  the  Penzance 
Museum  ;  and  Mr.  Spenco  Bate,  F.R.S.,  has  shown  me  a  broken  one  like 
Fig.  808,  found  under  six  feet  of  peat  at  Prince  Town,  Dartmoor,  where 
also  a  leaf-shaped  arrow-head  was  found.  Prof.  Buckman  has  one  much  like 

•  Sh3.  Arch,  Coll.,  vol.  xiii.  p.  309. 

t  Tr.  Jlist.  Soc.  Lane,  and  Cheth.^  N.  8.,  vol.  ^aii.  p.  131. 

I  Areh.  Camb.,  3rd  S.,  vol.  iii.  p.  303. 

\  Houre'a  "  South  Wilt«,"  the  ♦*  Barrow  Digger*/'  Bateman's  "  Vestiges,"  Arch. 
vol.  XXX.  p.  333. 

II  Vol.  xiv.  pi.  iii.  IF  I'roc.  Soc.  Ant.,  2nd  S.,  vol.  i.  p.  64. 
•♦  Arch.,  vol.  xxxvii.  p.  369.  ft  Arch.  Journ.,  vol.  xx.  p.  372. 

XI  Bat<>man'8  Cat.,  47,  et  »€qq.  See  aliio  tho  York,  Norwich,  and  Lincoln  volumtt  of 
the  Arch.  hint. 

{}  Arch.  Joum.,  vol.  x.  p.  354.  ||||  lb.,  vol.  xiv.  p.  79. 

%f  lb.,  vol.  xvi.  p.  161.         •••  Arch.  A—oc.  Joum.,  vol.  i.  p.  309. 

ttt    Tram.  Areh,  Atmc.  at  Oloue„  p.  94.  XXt  ^'  ^'  ^-t  ^^^'  i^*  P-  ^^2. 

^}}   lb.,  vol.  xviii.  p.  272.       ||||||  lb.,  vol.  iv.  p.  39tf.       %%^  Arch.,\o\.  ix.  p.  100. 
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Fig.  827,  found  at  Barwick,  Somersetshire.  One  like  Fig.  809,  from  Milton, 
near  Pewsey,  Wilts,  is  in  the  collection  of  Mr.  W.  H.  Penning,  F.G.S. 
Mr.  Dnrden  has  one  rather  smaller  than  Fig.  808,  from  the  neighbourhood 
of  Blandford.  I  have  seen  them  both  stemmed  and  barbed,  and  leaf- 
shaped,  found  near  Bournemouth.  Sir  John  Lubbock  has  one  with 
square-ended  stem,  and  barbs  separated  from  it  by  a  very  narrow  notch, 
found  at  Shrub  Hill,  Feltwell,  Norfolk ;  and  numerous  specimens  exist  in 
other  collections. 

Before  entering  into  the  circumstances  under  which  flint  arrow-heads 
have  been  discovered,  it  will  be  well  to  describe  the  remaining  dasfi — 
the  triangular.  Some  of  these  differ  only  from  those  last  described  in 
the  absence  of  the  central  stem.  Althou^  this  form  is  very  eommon  in 
Ireland  and  in  Scandinavia,  it  occurs  but  rarely  in  Britain.  The  arrow- 
head shown  in  Fig.  828  was  found  near  Icklingham,  Suffolk,  and  was 
kindly  lent  me  for  engra\'ing  by  Mr.  H.  Prigg,  of  Bury  St.  Edmunds. 
Messrs.  Mortimer  possess  a  very  similar  specimen  from  the  Yorkshire 
Wolds  near  Fimber.  One  has  also  been  figured  by  Mr.  C.  Monkman  ^ 
as  from  Yorkshire.  An  arrow-head  from  Forfarshire,  and  one  or  two 
others  of  this  type,  are  in  the  Antiquarian  Museum  at  Edinburgh. 


F:g.  32S.— IcklittgtiAai. 


Fi^.  ai'V.— Laii^^UIe  Ei.4. 


F;^.  SSO.—AntufhtTi-y 


A  beantifal  specimen  of  another  double-barbed  triangular  form  is 
shown  in  Fi<;.  829.  It  was  found  at  Langdale  End,  on  the  Moors  of 
the  North  Riding  of  Yorkshire,  and  is  in  the  collection  of  the  Rev.  W. 
Greenwell,  F.S.A.  It  has  been  surface -chipped  over  part  of  one  £ace, 
but  on  the  other  it  still  shows  the  central  ridge  of  the  flake  from 
which  it  was  made.     The  sides  are  neatly  serrated. 

Fig.  880  represents  a  broader  and  less  distinctly  barbed  form.  The 
original  was  found  at  Amotherby,  near  Mai  ton.  and  is  chipped  over  both 
faces.  I  have  another  longer  specimen  from  Sherbum,  the  base  of  which 
is  less  indented.  Allied  to  this  longer  form,  bat  having  the  sides  more 
curved,  is^that  shown  in  Fig.  831.  The  original  was  found  by  the  Rev. 
W.  Greonwell,  F.S.A.,  in  one  of  the  barrows  examined  bv  him  at 
Weaverthorpo.  Yorkshire.  Varieties  of  this  form,  with  the  sides  more  or 
less  straight,  are  of  not  unfrequent  occurrence  in  Yorkshire. 

The  more  perfectly  triangular  form  shown  in  Fig.  832  is  of  rare 
occurrence.  This  arrow-head  was  found  near  Lakenheath,  Suffolk,  and 
is  now  in  Mr.  Gr\:xnwell*s  collection.  It  is  neatly  chipped  over  both 
faces,  which  are  e.|ually  convex.  Some  arrow-heads  of  the  same  shape 
from  Gueiderland  are  in  the  Christ v  Collection. 


TcrUJL  Artk.  €nd  Top.  J^m^.,  ISr^S,  fit:  o 
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Id  man^  iostanceB  rnde  trMiiguIar  arrow-headB  have  been  formed 
from  flakes  and  eplinters  of  flint,  which  were  evidently  selected  as 
being  nearly  of  the  desired  form,  and  were  brought  into  shape  by 
the   least   possible  omoout   of  subsequent   chipping.      The   secondary 


working  on  Fig.  S39  nowhere  estends  back  so  mnch  as  an  eigl 
inch  from  the  edges,  and  the  bolb  of  percussion  of  the  splinter  of  flint 
from  which  it  was  made  is  at  the  right-hand  angle  of  the  base,  but 
not  on  the  face  here  figured. 

In  Fig.  384  the  bnlb  is  at  the  buck  of  the  left-hand  angle,  but  thi? 
gpocimen  is  much  thicker,  and  shows  a  considerable  amount  of  skilful 
chipping  on  both  faces.  Tbo  angle  at  the  bulb  is  rounded,  while  on  the 
opposite  side  of  the  baito  it  is  somewhat  curved  downwards,  so  as  to 
form  a  kind  of  barb.  This  obliquity  of  the  base  is  more  apparent  in 
Fig.  836,  though  the  barb  is  less  pronounced.      The  flat  face  of  the 


FlK.  SSi.— Voriuhlr*  WoUk 


original  flake  is  in  this  instance  left  nearly  untouched,  bnt  the  ridged  side 
baa  boon  neatly  wrought  by  removing  a  series  of  miuute  parallel  flakes. 
This  form  occuru  in  Ireland,'^  and  has  been  regarded  as  rather  a  knife 
than  an  arrow-head.  I  have  seen  an  arrow-head  of  much  the  same  form 
found  at  Bournemouth. 

The  character  of  surface -flaking  observable  in  Figs.  SiJG,  330,  and  S87, 
is  almost  peculiar  to  Yorkshire  ;  and  one  of  the  most  beautiful  oxampke 


'  Wilde.  "Cat.  Mu».  K.  I.  A.,"  p.  16,  Hg.  7. 
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that  I  have  seen  of  it  is  on  the  orrow-beail  engraved  as  Fig.  886,  which 
was  found  by  Mr.  E.  Tindall  on  Northdale  Farm,  Grindale,  Bridlington. 
Tho  ripplo-liko  flaking  extends  over  neariy  two-thirds  of  one  face,  the 
remainder  of  which  is  a  flat  portion  of  the  original  surface  of  the  flake 
from  which  tho  arrow-head  waa  made.  On  the  other  face  a  rather  larger 
portion  of  the  origiaal  surface  is  left,  bat  the  surface-chipping,  though 
neat,  is  not  of  this  regular  character.  The  base  is  chipped  on  both  faces, 
DO  as  to  leave  a  sharp  edge  with  a  delicate  projecting  barb  at  one  angle 
only.  Tho  other  angle  is  perfect,  and  has  never  been  continued  so  as 
to  form  a  barb.  I  have  fragments  of  other  arrow-heads  of  the  same 
kind,  from  the  same  neighbourhood,  and  on  some  the  fluting  along  the 
bane  is  as  regular  as  that  on  the  side,  and  the  two  series  of  narrow 
shallow  grooves  "  mitro  "  together  with  great  accuracy.  I  have  arrow- 
beads  of  the  same  general  form  and  character  from  the  neighbonrbood 
of  Icklingham,  Snflblk ;  and  Mr.  Greenwoll  has  a  small  and  elegant 
example  from  Lakenhcath  ;  bat  they  are  devoid  of  the  parallel  flaking, 
as  are  also  some  of  the  Yorkshire  specimens.     Mr.  J.  F.  Lucas,  however 


hBflniinmi\v-lii'rtdofthi<form,aiid  with  tfac  fluted  chipping,  from  Middlcton 
Moor.  Porbysliirc.  Snob  rognlar  fluting  can,  I  think,  only  have  been 
liroihid'il  by  prossure,  pnibuhly  with  a  pointed  inslrument  of  stag's-hom. 
IIS  boforc  di'sorilii'd.  It  comes  nearer  in  chariicter  to  the  wonderfnl 
"  ri|'ple-muik  flaking"  on  some  of  the  Danish  duj/gcrs  or  lance-heads 
than  the  worknianship  of  any  othiT  Itritish  sjK>cimen:>. 

ThoMtme  style  of  work  is  obser\'at>le  on  anothtr  arrow ■  bead,  Fi;;,  S37. 
found  by  >lr.  Tiudall  on  the  same  farm,  though  it  is  not  of  tiiual  delicaey. 
In  this  case,  however,  the  flaking  extends  along  boih  sides,  and  the  two 
scries  nuet  111  the  mi.Idle  of  the  fa.-e.  where  but  a  v.ry  small  portion  of 
the  oriinnal  surface  of  the  fl:»ke  is  visible.  The  f.ice,  not  shown,  is 
chipped  iu  the  same  manner,  but  \c^s  uentlv.  One  of  the  angles  at  the 
base  has  uuf.^rlunatcly  been  broken  off,  bat  there  is  no  appearance  of 
there  b:l^it1l;  been  more  than  one  bsrb. 

M.tre  nijely  cxecntt'd  arrow-heads,  with  a  long  projecting  wing  or 
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barb  at  one  of  the  angles  of  the  base,  are  of  common  occurrence  in 
Yorkshire.  They  nenaUy  retain  a  coDBiderable  portion  of  the  surface  of 
the  flakes  from  which  they  have  been  manufactured. 

An  unnanally  well-fiaiiihed  specimen  of  thia  clasB  is  engraved  as 
Fig.  836,  It  was  found  in  the  neighbourhood  of  Fimber,  Yorkshire,  and 
is  in  the  collection  of  Messrs.  Mortimer,  who  have  kindly  allowed  me  to 
figure  it.  It  has  been  made  from  an  external  flake,  as  there  is  a  portion 
of  the  crust  of  the  flint  visible  on  one  of  the  faces,  both  of  which  are 
neatly  chipped.  It  is  barbed  at  both  angles  of  the  base,  though  the 
projection  is  far  longer  and  more  curved  on  the  one  side  than  on  the 
other.  In  most  instances,  however,  there  can  hardly  be  said  to  be  any 
barb  at  ail  at  one  of  the  angles. 

The  form  with  the  long  single  barb  appears  to  be  common  on  the 
Derbyshire  Moore.  In  one  instance  a  rectangular  notch  has  been  worked 
in  the  curved  side,  with  what  object  it  is  hard  to  say.     This  specimen, 


shown  in  Fig.  839,  was  found  in  a  barrow  at  Unngry  Bentley,  Derby- 
shire, by  Mr.  J.  F.  Lucas,  in  whose  collection  it  is  preserved.  It  had 
been  buried  together  with  a  jet  ornament  and  beads,  subsequently 
described,  in  an  urn  containing  burnt  bones. 

The  single-winged  form  is  of  rare  occurrence  in  Scotland,  but  what 
appears  to  bo  an  arrow-head  of  this  kind,  from  Caithness,^  has  been 
engraved  by  the  Society  of  Antiquaries  of  Scotland,  and  the  cut  is  here, 
by  thoir  kindness,  reproduced.  Another  from  Urquhart  is  in  the  Edin- 
burgh Museum.  The  same  form  is  found  in  rather  greater  abundance 
in  the  North  of  Ireland.  A  somewhat  analogous  shape  from  Italy  has 
been  figured  by  Dr.  C.  Rosa.l 

The  varieties  beie  engraved  of  singlc-barbcd  triangular  arrow-heads 
are,  i  think,  enough  to  establish  tbem  as  a  distinct  class,  though  I  am 
not  aware  of  their  having  been  observed  among  the  antiquities  of  any 
other  country  than  the  United  Kingdom,  nor  among  modem  savages. 
Many  of  the  early  bone  harpoons,  as  well  as  of  those  in  use  among  the 

•  F.  S.  A.  S.,  Tol.  vii.  p.  600.  t  Arckiria  ptr  CAnlnp.,  tc,  Tol.  i.  pi.  lii.  18. 
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Esqaimatix,  are  barbed  along  one  side  only ;  and  some  of  the  Penian 
iron  arrow-bonds,  as  well  as  tJbose  of  tbe  Mandingoes  *  and  of  some  South 
American  tribcH,  are  also  single -barbed.  TLq  same  is  the  case  with  some 
arrow-heads  of  iron  belonging  to  the  Merovingian  period.! 

Another  form  of  triangular  arrow-head  is  round  instead  of  hollow  st 
the  base,  and  bears  an  affinity  with  the  leaf-shaped  rather  than  tbe  barbed 
variety.  One  of  these,  from  the  neighbourhood  of  Lakeobeath,  in  tfas 
collection  of  the  Kcv.  W.  Groenwell,  F.S.A.,  is  shown  in  Fig.  841.  It  is 
surface- chipped  on  both  &ces. 

The  chisel-Gndcd  form  in  use  among  the  ancient  Egyptians  has 
olroudy  been  mentioned,  and  a  epecimen  engraved  in  Fig.  272. 
Flints  chipped  to  the  same  form  occur  in  Britain,  and  probably 
served  the  sumo  purpose. 

In  Fig.  'M'i  is  shown  what  appears  to  be  a  large  arrow-head  of 


the  ohis«>I-euiled  tyjK',  which  was  found  at  Urquhart,  Elgin,  and 
is  in  the  Aiitiijiuiriaii  Museum  at  Ediuburgh.  The  edge  is  formed 
by  the  A\i.iTp  sido  of  u  ihike,  and  the  sharp  angU's  at  the  two 
sides  of  the  arrow-hwid  have  been  removed  bv  chipping,  pro- 
bably to  prx'voat  their  cutting  the  ligaments  that  attached  it  to 
the  shaft.  I  have  no  doubt  the  form  will  be  recognized  in  other 
parts  of  Itrituin.  A  small  specimen  fr^lm  Sulfolk  baa,  indeed, 
Ixvn  nnviitly  added  to  the  Chrit-ty  OoUeetiou  ;  and  Jlr.  Grcenwell 
inft*nws  »ie  he  h:is  others  fn>m  Yorkshire.  It  is  questionable 
whether  the  Yorkshire  spiH-imons,  like  Fig.  2J1,  ought  nut  ilso 
t<.>  have  Ixvn  cIa<s*Hi  as  arrow-heads. 

A  similar  I'l'nu  to  Fig.  iU'J  occurs  in  France.     In  one  of  the 
dolmens  on  the  plateau  of  Thorus.  near  i'oitiers.  I  lound  a  small 
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chisel-ended  wrought  flint,  closely  resembling  the  Egyptian  arrow- 
lieads ;  and  I  have  observed  in  the  collection  of  the  Rev.  W.  C. 
Lukis,  F.S.A.,  others  of  the  same  form  from  chambered  tiimuli  in 
Brittany.  They  have  been  discovered  with  ancient  interments  in 
other  parts  of  France,*  and  I  have  specimens  foimd  on  the  surface 
of  the  soil  near  Pontlevoy,  and  given  me  by  the  Abb6  Bourgeois. 

One  from  St.  Clement's,  Jersey,  is  in  the  British  Museimi. 

Two  arrow-heads  of  this  class,  foimd  in  Denmark,  have  been 
engraved  by  Madsen ;  t  one  of  them,  to  which  I  shall  again  refer, 
still  attached  to  a  portion  of  its  shaft. 

Nilsson  +  has  also  engraved  some  specimens  of  this  form  foimd 
in  Scandinavia.  A  considerable  number  of  them  were  found  at 
Lindorma-backen  in  Scania,§  some  of  which,  by  the  kindness  of 
Mr.  Huns  Hildebrand,  of  Stockholm,  are  in  my  collection.  I  have 
also  specimens  from  Denmark.  There  are  others  from  the  same 
coimtries  in  the  Christy  Collection,  where  is  also  an  example  of  the 
same  form  from  Southern  Italy.  In  Col.  A.  Lane  Fox's  collection 
are  some  Persian  arrows  with  chisel-edged  tips  of  iron.  Crescent- 
like II  arrow-heads  or  bolt-heads,  with  a  broad  hollowed  edge,  were 
used  in  hunting  in  the  Middle  Ages,  and  some  are  preserved  in 
museums.  The  Emperor  Commodus  If  is  related  to  have  shown  his 
skill  in  archery  by  beheading  the  ostrich  when  at  ftiU  speed  with 
crescent-headed  arrows. 

There  still  remains  to  be  noticed  another  form  of  triangular 
arrow-head,  of  which,  however,  I  have  never  had  the  opportunity 
of  seeing  a  specimen.  It  has  a  notch  on  either  side  near  the  base, 
which  is  slightly  hollowed,  and  in  general  form  closely  resembles  a 
common  typo  of  North  American  arrow-heads.  A  specimen  of  this 
form,  said  to  have  been  found  at  Hamden  Hill,**  near  Ilchester, 
has  been  engraved.  Another,  described  as  of  much  the  same 
shape,  was  found  in  a  barrow  in  Rookdale,  Yorkshire.tt  A  broken 
specimen,  with  the  base  flat  instead  of  hollowed,  and  found  in 
Tianarkshire,++  has  also  been  figured. 

I  am  not,  however,  satisfied  that  this  triangular  form,  with 
notches  in  the  sides,  is  a  really  British  type,  though  lance-heads 
notched  in  this  manner  have  been  foimd  in  France. 


•  Rfv.  Arch.,  Tol.  XV.  p.  367.  f  "  Afbild.,"  pi.  xxii.  18,  19. 

:  "  8tone  Age,"  pi.  ii.  36,  37. 

i  "  Antiq.  Tidskr.  for  Sverige,"  vol.  iii.  fig.  3. 

IJ  j4reh.  Joum.,  vol.  ix.  p.  118.     Lee's  **  Isra  Silunim,'*  p.  112. 

^  Ilerodian,  lib.  i.  c.  16.  ♦•  Areh.  Joum.,  vol.  x.  p.  247. 

ft  Areh.  Joum,,  vol.  x.  p.  69.  XX  Areh.  Asaoe.  Joum.y  vol.  xvii.  p.  19. 
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Having  now  described  the  principal  types  of  arrow-headB  found 
in  Britain,  it  will  be  well  to  notice  some  of  the  circumstanoeB  of 
their  discovery  in  barrows  and  with  interments,  which  throw  light 
on  the  maimers  and  the  stage  of  civilization  of  those  who  used  them. 

I  am  not  aware  of  any  well-established  discovery  of  flint  arrow- 
heads in  this  country  in  association  with  iron  weapons,  and  oer- 
tainly  such  a  mixture  of  materials  would  require  careful  sifting 
of  evidence  to  establish  it.  And  yet  we  can  readily  conceive  con- 
ditions under  which  flint  arrow-heads  might  be  present  in  Saxon 
graves,  either  from  their  having  been  dug  in  barrows  of  an  earlier 
period,  in  which  case  a  flint  arrow-head  might  readily  be  present 
in  the  soil  with  which  the  grave  was  filled ;  or  from  the  occupant 
of  the  tomb  having  carried  an  ''elf-bolt "  as  a  charm,  or  even  as  the 
flint  for  his  briquet  dfeu.  In  the  Frankish  cemetery  of  Samson,* 
near  Namur,  a  broken  flint  arrow-head,  almost  of  a  lozenge  form, 
accompanied  a  human  skeleton  with  an  iron  sword  and  a  lance ; 
and  another  stemmed  arrow-head  (now  in  the  Namur  Museum)  was 
found  in  the  soil.  Even  in  modem  times  flint  arrow-heads  have 
served  for  this  fire-producing  purpose.  The  Earl  of  Enniskillen 
informs  me  that  with  flint-guns  and  muskets  in  Ireland  the  gun- 
flint  was,  and,  indeed,  is,  frequently  neither  more  nor  less  than  an 
"  elf-bolt,"  often  but  slightly  modified  in  form. 

The  occurrence  in  Northern  Italy  of  a  flint  arrow-head,  in  com- 
pany with  ten  of  the  degenerate  imitations  of  the  gold  coin  of 
Philip  II.  of  Maccdon,  known  by  the  Germans  as  Regenbogen- 
schiisaeln,  recorded  by  Promi8,t  may  also  have  been  accidental.  I 
have  in  my  own  collection  a  stone  celt  which  is  said  to  have  been 
found  with  a  hoard  of  Anglo-Saxon  coins  of  the  tenth  century  in 
Ireland,  J  but  which  can  hardly  be  regarded  as  contemporaneous 
with  them.  There  are,  however,  as  I  have  already  observed, 
manv  woll-attestod  instances  in  which  flint  arrow-heads  have 
Ikhmi  discovered  in  this  and  other  countries  in  true  association 
with  weapons  of  bronze.  Sir  R.  Colt  Hoare  records  several  such 
in  hia  oxaniinution  of  the  barrows  of  South  Wilts.  In  one  near 
Wix)dyato8§  a  skeleton  in  a  contracted  position  was  buried  with  a 
bronze  dagger  and  pin  or  awl,  a  jet  button  and  pulley-like  oma- 
niont,  tour  arrow-heads  (one  of  them  engraved  as  Fig.  320),  and 
•*  st^mo  piei^es  of  flint,  chipped  and  prepared  for  similar  weapons  ; 

•   Ann.  tU  ia  *NW.  Artk,  dt  Xmmtir,  1859,  p.  361. 

t  "  liorliner  Blatter.*  voL  iii.  p.  172. 

:  Xmrn,  CArvm,,  X.  8.,  vol.  iii.  p.  54.         {  **  South  Wilts,"  p.  239. 
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in  another  bowl-shaped  barrow  at  Wilsford  an  interment  of  burnt 
bones  was  accompanied  by  a  small  bronze  dagger,  some  whetstones, 
and  instruments  formed  of  stag's  horn,  an  arrow-head  of  flint,  and 
another  in  an  unfinished  condition." 

It  is  stated  in  the  Archceologia*  that  with  the  well-known 
interment  in  the  hollowed  oak  trunk  foimd  in  the  Gristhorpe 
tumulus,  near  Scarborough,  were  ''  a  brass  and  a  flint  spear-head 
and  flint  arrow-heads,"  &c.  The  flints  t  were,  however,  in  this 
instance,  merely  flakes,  and  the  **  spear-head  "  a  bronze  dagger. 

In  Borther  Low,+  near  Middleton,  Derbyshire,  Mr.  Bateman 
foimd  by  the  side  of  a  skeleton  a  flint  arrow-head,  a  pair  of  canine 
teeth  of  fox  or  dog,  and  a  diminutive  bronze  celt ;  and  in  a  barrow 
on  Roundway  Hill,§  North  Wilts,  a  barbed  flint  arrow-head,  like 
Fig.  327,  was  found  close  to  the  skull  of  a  skeleton  in  a  contracted 
posture,  with  a  tanged  bronze  dagger  at  its  left  hand.  Another 
bronze  fragment,  and  a  small  plate  of  chlorite  slate  engraved  as 
Fig.  355,  were  found  at  the  same  time.  Similar  plates,  as  well 
as  flint  arrow-heads,  accompanied  the  skeleton  at  Tring  Grove,  II 
Herts,  and  an  interment  at  Cruden,  Aberdeen.1[ 

A  stemmed  and  barbed  arrow-head  of  calcined  flint  was  found 
in  one  of  the  urns  containing  burnt  bones  in  the  cemetery  at 
Stanlake,**  Oxfordshire.  In  another  urn  was  a  spiral  finger-ring 
of  bronze,  the  only  fragment  of  metal  brought  to  light  during  the 
excavations. 

Flint  arrow-heads  have  been  so  frequently  found  in  barrows 
containing  both  burnt  and  unbumt  interments,  and  in  company 
with  other  implements  of  stone  and  with  pottery,  that  it  seems 
needless  to  adduce  all  the  recorded  instances  of  such  discoveries. 
I  give  a  few  references  below,  tt 

The  stemmed  and  barbed  variety  is  of  the  most  common  occur- 
rence in  tumuli ;  but,  as  has  already  been  shown,  one  leaf-shaped 
form  appears  to  be,  to  some  extent,  peculiar  to  a  class  of  long 
barrows,    though    the    stemmed    and    barbed,^^     lozenge    and 

•  Vol.  XXX.  p.  460.  t  See  Cran.  Brit.,  pi.  62,  p.  2. 

♦  "  Vest,  of  the  Ant.  of  Derbysh.,"  p.  48. 

{  Cran.  Brit.,  vol.  ii.  pi.  42,  p.  3.     Wilts  Arch,  and  N.  H.  Mag.^  vol.  iii.  p.  186. 

il  jirch.,  vol.  viii.  p.  429 ;  supra^  p.  342. 

^  "  Cat.  Arch.  Inst.  Mna.  Ed.,'*  p.  11.     Wilson,  "  Preh.  Ann.,"  vol.  i.  p.  224. 

♦♦  Arch.f  vol.  xxxviL  p.  369. 

ft  Arch.  Joum.f  vol.  xvi.  p.  151  ;  xxii.  p.  249.  "Ten  Years'  Diggings,"  pp.  60, 
95,  96, 116, 127,  148, 167,  Ac.  Arch.  Auoc.  Joum.,  vol.  iv.  p.  103 ;  vii.  p.  216.  Arch., 
vol.  xxxi.  p.  304.  Saiisb.  vol.  Arch.  Inst., pft.  94—106.  Hoare's  "South  Wilts," 
pp.  182—211. 

;;  «*Ten  Years*  Dig.,"  p.  223.     Areh.  Assoc.  Joum.,  vol.  iv.  p.  103. 
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leaf-flhaped   fenna    Iia?e    been  finmd  ia  the  soil  ol  the  maat 
gTSt^eHnomiiL 

In  se^etal  instances  stemmed  and  barbed  aziair-heads  hacie  been 
foand  with  skeletons,  accmnpanied  also  by  the  finelj  chxp{ied  leaf- 
shaped  knife-daggers  of  fiint.  In  Green  Low,*  Alaop  Moor, 
Derbyshire,  the  da^er-Uade  lay  bdiind  die  dioolders^  and  diree 
arrow-heads  behind  the  back;  in  one  near  Searboroii^'^  ^twi> 
beantifiilly  formed  knifes  and  spear-heads  of  fiint,''  and  fimr 
flint  celts,  accompanied  **  beantifiilly  formed  arrow-heada  of 
flint ;"  and  the  dagger  (Fig.  264)  s^ipears  to  haxe  been  fionnd  in 
the  some  barrow  as  the  arrow-heads,  on  Lambome  Down. 

Occasionally  arrow-heads  are  fomid  in  the  ^  diinking-cnps '^ 
accompanying  the  skeleton,  as  in  Moose  Low,  t  Staffcxdakire. 

It  remains  for  me  to  say  a  few  words  as  to  the  points  of  differ- 
ence and  resemblance  between  the  arrow-heads  of  Britain  and 
those  of  other  countries,  and  also  as  to  die  method  of  shafting  in 
nse  in  ancient  times. 

In  comparing  the  arrow-heads  ot  Grreat  Britain  with  those  of 
what  is  now  the  sister  kingdom  of  Ireland,  we  cannot  but  be 
stmck,  in  the  first  place,  with  the  fiir  greater  abondance  found  in 
Ireland,  especially  in  its  northern  parts.  How  fisur  this  is  dne  to 
their  nse  haTing  come  down  into  later  times,  and  how  fiir  to  the 
character  of  the  country,  it  is  difficult  to  say.  It  is,  however, 
evident  that  over  so  large  an  area  of  morass  and  bog,  the  number 
of  arrows  loflt  in  the  chase  during  a  long  series  of  years  must 
have  been  enormous ;  that  when  once  lost  they  would  be  preserved 
uninjured,  and  remain  undiscovered  until  the  operations  of  drain- 
ing and  obtaining  peat  for  fuel  again  brought  them  to  light ;  and 
further,  that  the  former  of  these  operations  has  only  been  carried 
on  to  a  large  extent  within  the  last  few  years,  while  the  latter  has 
also  in  all  probability  increased.  On  hard  and  stony  soil,  on  the 
c<mtrary,  even  assuming  an  originally  equal  abundance  of  arrow- 
hciwls,  agricultural  operations,  afler  being  carried  on  for  a  few  cen- 
turies, would  infallibly  destroy  a  large  number  of  them,  and  what 
worn  loft  would  not  be  so  instantly  apparent  to  the  eye  as  those  in 
a  imiiy  soil,  and  would  consequently  be  found  in  fewer  numbers. 
Kvnn  c»n  land  but  rwcntly  enclosed,  and  where  arrow-heads  and 
workod  flints  may  exist  in  abundance,  unless  some  unusual  induce- 
niont  is  oflrrod,  tlioy  remain  unnoticed  by  the  farm-labourers,  and  it 

•  "  Vrnt.  Anl.  Dfrb,"  p.  69.     Cran.  Brit.,  vol.  ii.  pi.  41,  p.  3. 

f   A.  A.  y.,  vol.  iv.  p.  10/5.  X  **  T.  Y.  D.,"  p.  116.     A.  A  J.,  vol.  vii.  p.  215. 
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is  only  owing  to  the  diligence  of  local  collectors  that  such  numbers 
have  been  found  on  the  Yorkshire  Wolds,  the  Derbyshire  Moors, 
and  in  parts  of  Suffolk  which  are  unenclosed.  There  seems,  how- 
ever, either  from  the  character  of  the  game  pursued,  or  from  some 
different  customs  of  the  early  occupants  of  the  country,  to  have 
been  a  tax  greater  production  of  arrow-heads  in  these  districts  than 
in  some  other  parts  of  Britain ;  such,  for  instance,  as  the  Sussex 
Downs,*  where,  on  land  but  recently  enclosed,  almost  innumerable 
flakes,  scrapers,  and  other  instruments  of  flint  may  be  found,  but 
where  I  have  hitherto  never  succeeded  in  finding  a  single  arrow- 
point.  It  is  possible  that  in  some  districts  bone  may  have  been 
preferred  to  stone. 

Apart  &om  this  greater  general  abundance  in  Ireland,  there  is 
a  hx  greater  relative  abundance  of  some  particular  forms,  espe- 
cially of  the  barbed  triangular  arrow-heads  without  a  central  stem, 
and  of  the  elongated  form  with  the  stem  and  barbs.  Lozenge- 
shaped  arrow-heads  are  also  more  frequent,  and  some  of  the 
varieties  of  this  form  do  not  appear  to  occur  in  Britain.  As  a 
rule,  Irish  arrow-heads  are  also  of  larger  size  than  the  British. 

In  France,  flint  arrow-heads  are  at  least  as  rare,  if  not  rarer, 
than  in  England.  In  some  of  the  dolmens  of  Brittany  explored 
by  the  Rev.  W.  C.  Lukis,  F.S.A.,t  he  has  found  them  both  leaf- 
shaped,  and  stemmed  and  barbed.  Among  the  latter  there  are 
some  of  extremely  neat  workmanship,  and  closely  resembling  in 
form  Fig.  312.  I  have  seen  the  same  form  from  the  Cdtes  du  Nord. 
It  is  to  be  remarked,  as  exemplifying  the  difficulty  of  finding  such 
objects  by  incompetent  observers,  that  whereas  the  Soci^t^  Poly- 
mathique  du  Morbihan  has  succeeded  in  finding  two  only,  after 
fifteen  years'  labour,  Mr.  Lukis  has  found  at  least  twelve  in  less 
than  a  quarter  of  the  time.  The  more  common  French  form  is 
like  Fig.  311,  but  with  both  stem  and  barb  rather  longer,  and  the 
sides  straighter.  Specimens  have  been  engraved  from  the  neigh- 
bourhood of  Londinieres,  ^  from  a  dolmen  at  Yillaigre,  Poitou;$  a 
Lake-habitation  atLaP^rusell  (Charente) ;  the  Valley  of  theSa6ne,1l 
the  Department  of  the  Aisne,**  and  the  Camp  de  Chassey.tt 

*  Dr.  Mantel],  howeyer,  found  a  flint  arrow-head  in  a  barrow  near  Lewes.     York 
vol.  of  Arch.  Intt.f  p.  1.  f  Areh.  Assoc.  Joum,^  toI.  xxiv.  p.  40. 

t  Cochet,  "  Seine  Inf6rieure/'  2nd  ed.,  p.  528. 
]  "  Epoqaes  Ant^U.  et  Celt  du  Poitou,"  p.  102,  pi.  vr.  bit,  8,  4,  6. 
(I  De  Kochebrune,  *'  M6m.  sur  les  Reetef  a  Industrie/'  Ac,  pi.  x.  8»  9. 
H  Chantre,  **  Etudes  Pal^oeUm.,"  pi.  xiii.  7. 
♦♦  Watelet,  "  VAgt  da  Pierre,"  Ac,  pL  iv.  2. 
ft  Perrault,  '*Notesur  un  Foyer,"  Ac,  Chilon,  1870,  pi.  ii. 
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I  have  several  tanged  and  stemmed  and  barbed  arrow-heads  £roiii 
Poitou,  as  well  as  some  of  triangular  form,  both  with  a  segmental 
base  and  with  barbs.  I  have  also  leaf-shaped,  lozenge-shaped, 
and  tanged  and  barbed  examples  from  the  neighbourhood  of 
Clermont  Ferrand.  Twenty-two  of  the  latter  form  were  found 
together,  in  company  with  a  bronze  dagger,  in  a  cist  in  Brittany.* 

Another  common  variety  is  stemmed,  and  but  very  slightly 
barbed.  Some  of  these  approximate  in  form  to  a  lozenge,  with 
two  of  its  sides  curved  inwards.  Specimens  from  the  dolmen  of 
Bemact  (Charente),  the Ghrotte  de  St.  Jeand'Alcas,^  and  Argenteuil 
(Seine  et  Oise),§  and  the  dolmens  of  Taurine,  Pilande,  and  des 
Costes  (Aveyron),  may  be  cited.  In  several  of  the  latter  both  leaf- 
shaped  and  lozenge-shaped  specimens  were  also  found.  Many  are 
neatly  serrated  at  the  edges,  sometimes  so  as  to  form  a  sort  of 
regular  pattern,  with  only  two  or  three  projections  on  each  of  the 
sides.  Leaf-shaped  and  stemmed  arrows  without  barbs,  from 
Hasledon  and  Yvoir,  are  in  the  Museum  at  Namur,  in  Belgium. 

The  same  varieties,  as  well  as  some  triangular  arrow-heads, 
occurred  in  the  Camp  de  Chassey :  II  some  of  them  are  barbed  with- 
out having  the  central  tang. 

A  large  arrow-head  from  the  dolmen  of  Bemac,  with  pointed 
barbs,  has  a  strongly  dovetailed  central  stem.  I  have  seen  other 
much  more  elongated  javelin-heads,  four  and  five  inches  long,  and 
an  inch  or  inch  and  a  quarter  broad,  with  similar  tangs,  but  with- 
out barbs,  the  tang  being  formed  by  notches  on  either  side  at  the 
base,  as  is  the  case  with  so  many  North  American  specimens, 
which  these  resemble  in  form.  They  were  found  at  Corente,  in 
Auvergne,  and  are  in  the  collection  of  M.  Aymard  at  Le  Puy, 
where  is  also  a  leaf-shaped  arrow-head  with  side  notches,  from 
Clermont.  Another  of  the  same  kind,  4  inches  long,  with  a 
more  dovetail-like  tang  and  better-developed  barbs,  has  been  found 
near  Laon.1i  Others  of  smaller  size  were  found  in  the  Grotte  des 
Morts,  Durfort  (Gard).** 

A  somewhat  similar  form  has  occurred  among  the  Lake-habita- 
tions of  the  Ueberlinger  See.  ft 

A  t}^  much  like  Fig.  314  also  occurs  in  the  Lake-habitations  of 

•  Jitr.  Arch.,  vol.  xx.  p.  3.59.  f  De  Rochebrunc,  pi.  xiii.  2. 

X  1*.  Cuzjilis  de  Fondouco,  **  La  Pierre  polie  dans  rAveyron,"  pi.  i.  9  and  10 ; 
pi.  iv.  2.  3,  A:c.  Tranj*.  I'rth.  Cong.,  1867,  p.  189;  1868,  p.  351.  Mortillit, 
**  Malcriaux,"  vol.  ii.  p.  146  ;  vol.  iii.  p.  231. 

}  Rev.  Arch.,  v(»l.  xv.  p.  364.        l|   ♦*  Matoriaux/*  vol.  v.  p.  395.     Perrault,  op.  cit. 

f  Watolet,  "  \^  de  IMenv  dans  le  Dept.  de  I'Aiiine,**  pi.  iv.  4. 

•♦  •*  Matcriuux,"  vol.  v.  p.  249.    ft  In  the  WenetilxrrgiiKhe  Sammlung,  Con»Unc*?. 
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Switzerland,*  where,  as  might  liave  been  expected,  a  large  number  of 
stone  arrow-heads  have  been  found.  Some  few  of  them  are  stemmed 
and  barbed,  much  like  Fig.  311,  but  with  the  tang  and  barbs  rather 
longer  and  sharper.  More  of  them  are  tanged  only,  or  but  slightly 
barbed,  and  in  many  the  tang  has  so  slight  a  shoulder  that  the 
outline  is  almost,  and  in  some  quite,  lozenge-shaped.  The  most 
common  form,  however,  appears  to  be  the  triangular,  with  the 
sides  slightly  curved  outwards,  and  the  base  fiat,  or  even  slightly 
rounded  outwards.  Many  are  a  little  hollowed  at  the  base,  so 
much  so,  in  some  cases,  as  to  be  distinctly  barbed.  At  Nussdorf 
one  arrow-head  was  formed  of  serpentine,  and  another  of  trans- 
lucent quartz.     One  or  two  specimens  are  of  bone. 

In  the  Lake-dwellings  of  Northern  Italy,  t  as,  for  instance,  at 
Mercurago,  near  Arena,  and  Cumarola,  near  Modena,  the  tanged 
arrows  prevail,  though  leaf  and  lozenge-shaped  also  occur.  The 
same  is  the  case  in  the  South,  where  numerous  discoveries  of 
arrow-heads  have  been  recorded  by  Nicolucci.J  At  Cumarola  § 
some  skeletons  were  found  interred  with  flint  arrow-heads  and 
weapons  of  stone,  in  company  with  others  of  copper  and  bronze. 

In  the  Valley  of  the  Vibrata,||  in  the  Abruzzo,  Dr.  C.  Rosa  has 
found  nimierous  arrow-heads,  principally  stemmed  and  barbed, 
but  some  also  triangular  and  leaf-shaped.  One  specimen  appears 
to  be  barbed  on  one  side  only,  and  a  lance-head  has  a  notch  on 
each  side  near  the  base,  like  those  from  Auvergne. 

In  the  Lake  of  Varese,1[  where  the  site  of  a  manufactory  of 
arrow-heads  was  discovered  by  Captain  Angelucci,  the  principal 
forms  were  leaf-shaped,  and  with  a  pointed  tang  and  barbs.  A 
fine  specimen  like  Fig.  302,  but  rather  longer,  was  found  near 
Civita  Nova**  (Piceno).  A  long  leaf-shaped  arrow  from  Italy  is 
engraved  by  Lindenschmit,tt  as  well  as  a  tanged  form  without 
barbs.  The  latter  form  occurs  in  the  Isle  of  Elba.^^  I  have  a 
series  of  ten,  from  near  Bergamo,  all  of  which  are  tanged,  but  only 

•  KeUer'8  "  Pfkhlbauten,*'  pasnm,  Desor's  "  Palafittee,"  p.  17.  Troyon,  "  Hab. 
Lac.,"  pi.  V. 

t  Keller,  op.  eit,,  4ter  Ber.  Taf.  i.  and  ii.  Strobel,  Avami  Preromani,  Panna, 
1863,  1864. 

X  "  Di  Alcune  Armi  ed  Utensile  in  Pietra.'*  Atti  delU  R,  Accad.  dsUe  Scimze, 
Napoli,  1863  and  1867. 

i  Gaataldi,  "  Lake  Habs.  in  Italy/'  p.  7.  Nuovi  Cenni,  &c.,  Torino,  1862,  p.  10. 
Mem.  Aec.  R.  di  Se.  di  Torino,  vol.  xxvi.  (1869). 

II  Arehivio  per  PAntropol,  &c.,  vol.  i.  p.  467. 

ir  Mortillet,  "  Mat^riaux,*'  vol.  ii.  p.  87.     "  Promenadei,"  p.  162. 

•*  Mortillet,  op.  cit.,  p.  89. 

ft  "  Alterth. unf.beid. Vorz.,"  vol.i.  Heft  vi.  pi.  i.  9.  "  Uobenz. Samml.,"  Taf.  xliii. 

;:  MortiUet,  "  Mat.,"  vol.  iii.  p.  319. 
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one  distinctly  barbed.  The  stone  arrow-beads  frequently  cited  as 
having  been  found  on  the  plains  of  Marathon  *  appear  to  be  only 
flakes.! 

In  a  dolmen  in  Andalusia,^  a  broken  arrow-head  of  flint,  with 
pointed  stem  and  barbs,  was  found ;  and  as  the  fragment  is  en- 
graved by  Don  Manuel  de  Gongora  y  Martinez  as  the  head  of  a 
three-pointed  dart,  it  appears  that  the  form  is  not  common  in 
Spain. 

Returning  northwards,  I  may  cite  a  small  series  of  flint  arrow- 
heads in  my  collection,  found  near  Luxembourg,  where  they  appear 
to  be  not  uncommon.  They  present  the  following  forms :  leaf- 
shaped,  tanged,  tanged  and  barbed,  triangular  with  a  straight 
base,  and  the  same  with  barbs. 

Nimierous  arrow-heads  of  flint  have  also  been  found  in  Guel- 
derland,  and  a  collection  of  them  is  to  be  seen  in  the  Leyden 
Museum.  Some  are  also  in  the  Christy  Collection.  The  most 
common  forms  are  triangular,  with  barbs,  or  with  a  somewhat 
roimded  base,  and  stemmed  and  barbed.  Leaf-shaped  and  tanged 
arrow-heads  appear  to  be  rarer.  Some  scarce  triangular  forms 
are  equilateral,  and  others  long  and  somewhat  expanding  at 
the  base. 

In  Central  and  Southern  Germany,  flint  arrow-heads  appear  to  be 
scarce.  Lindenschmit§  engraves  specimens,  like  Figs.  311  and  327, 
from  the  Rhine  and  Oldenburg,  and  a  tanged  arrow-head  of  ser- 
pentine from  Inzighofen,  near  Sigmaringen,  on  the  Danube.  II 
Liseh  also  engraves  a  few  specimens  from  North  Germany,  1» 
which  resemble  the  Scandina\dan  in  character.  Near  Egenburg,** 
in  Lower  Austria,  a  considerable  number  have  been  found.  Some 
Austriantt  arrow-heads  are  barbed,  but  without  the  central  tang. 

Considering  the  wonderful  abundance  of  flint  implements  in 
Denmark  and  Southern  Sweden,  it  is  not  a  little  singular  that 
arrow-heads  should  be  there  comparatively  so  rare.  The  leaf- 
shaped  form  is  extremely  scarce,  but  a  triangular  form,  resembling 
the  leaf-shaped  in  all  respects  but  in  having  a  rounded  notch  at 
the  base  in  lieu  of  a  rounded  end,  is  more  common.     Stemmed  and 

•  DodwelJ,  "  Claija.  Tour  in  Greece,"  vol.  ii.  p.  159.  Leake,  "  Demi  of  Attica," 
p.  100. 

t  F.  Lenormunt  in  Jifv.  Arch.,  vol.  xv.  p.  146. 

X  "  Antiguedades  Prehistoricus  de  Andalusia,"  p.  104. 

^  "  Alterth.  u.  h.  Vorzeit,"  vol.  i.  Heft  vi.  pi.  i.     "  Ilohenz.  Samml.,"  Taf.  xliii.  17. 

II  **  Ilohenz.  Samml.,"  Taf.  xliii.  25.         H  IWtierico-FraneuccutH,  1837,  tab.  xxvii. 

•♦  Von  Sacktn,  '* Grabfeld  von  HalsUtt,"  p.  38. 

ft  Kunner,  Arch.  Funde.  i.  d.  Ocsterr.  Mon.,  1867,  p.  41. 
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barbed  arrow-heads  are  also  very  scarce,  and  those  merely  tanged 
are  usually  flakes  simply  trimmed  at  the  edges,  with  the  exception 
of  those  of  equilateral  triangular  section,  which  are  peculiar  to 
Scandinavia.  The  lozenge  shape  appears  to  be  unknown ;  and  by 
far  the  greater  number  of  arrow-heads  are  of  the  triangular  form, 
sometimes  but  slightly,  if  at  all,  hollowed  at  the  base,  though 
usually  furnished  with  long  projecting  wings  or  barbs.  Occa- 
sionally the  notch  between  the  barbs  is  square,  and  the  ends  of 
the  barbs  worked  at  an  angle  of  about  46^,  like  Fig.  319,  without 
the  central  stem.  In  some  rare  instances  the  barbs  curve  outwards 
at  the  points,  giving  an  ogee  form  to  the  sides.  In  others  the 
barbs  curve  inwards.  In  many  the  sides  are  delicately  serrated, 
and  in  most  the  workmanship  is  admirable.  What  appear  to  be 
lance-heads  are  sometimes  notched  on  either  side  near  the  base, 
like  the  common  North  American  form,  and  like  those  already 
mentioned  as  occurring  occasionally  in  France.* 

In  Norway,!  and  more  rarely  in  Sweden,+  stemmed  and  acutely 
barbed  arrow  and  lance-heads,  made  of  hard  slate  ground  on  the 
surface,  are  occasionally  found.  Knives  of  the  same  material  also 
occur.     They  much  resemble  some  of  those  from  Greenland. 

Triangular  arrow-heads  of  flint,  more  or  less  excavated  at  the 
base  like  those  from  Scandinavia,  are  also  sometimes  found  inKussia. 
Specimens  from  Ekaterinoslav  in  the  south,  and  Olonetz  in  the 
north,  were  exhibited  at  Paris  in  1867.  Others  from  Archangel 
approach  more  nearly  to  the  North  American  form. 

In  Northern  Africa  but  few  arrow-heads  have  been  discovered, 
but  both  the  leaf-shaped  and  tanged  and  barbed  forms  have  been 
found  in  the  dolmens  of  Algeria.^ 

But  little  is  at  present  known  of  the  stone  antiquities  of  a  great 
part  of  Asia ;  but  an  arrow-head  from  India  II  is  in  the  possession 
of  Prof.  Buckman,  who  has  obligingly  furnished  me  with  a  sketch 
of  it.  It  is  acutely  pointed,  about  2^  inches  long,  and  tanged  and 
barbed,  though  the  barbs  are  now  broken  ofi*.  Mr.  Bauerman, 
F.G.S.,  found  at  Ghenneh,  in  Wady  Sireh,  Sinai,  a  flint  arrow-head, 
neatly  chipped  on  both  faces,  of  a  very  peculiar  form,  being  leaf- 
shaped,  with  a  tang  attached.     It  is  in  all  nearly  2  inches  long, 

•  Conf.  Madsen's  **  Afbildninger,"  pi.  xxxvii.  and  xxxix.  Wonaae,  "  Nord. 
Oldauger/'  fi^.  69,  et  $egq,  NilBson'a  *'  Stone  Age/'  pL  ill.  and  t.  uintiq,  Tidskrijt 
Jur  Sreriffff  1864,  pi.  xxiii. 

t  Foreniftgen  til  Konke  Fortidtmindeamerken  Bevaring,  Aarsber.,  1867,  pi.  i<;  1868, 
pi.  iii.  8. 

X  Niliwon,  **  Stone  Age,"  pi.  iii.  69. 

{  HoDstetten,  *'  Easai  sur  lea  Dolmens/'  pi.  iv.    (|  Areh.  A$§oe,  Jour.,  vol.  xvii.  p.  74. 
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of  which  the  leaf-shaped  part  occapies  about  1|  inches,  and  the 
slender  tang  or  stalk  the  other  ^  inch.  It  hiy  in  a  tcmb*  with  m 
hince-head  of  flint,  a  bracelet  of  copper,  and  a  necklace  of  spiral 
shells.  A  very  similar  arrow-head,  2^  inches  Icmg,  firam  Wady 
Magarah,  was  presented  by  Ifajor  JCacdcMialdt  to  the  Bzitiflh 
Mosenin.  The  form  seems  also  to  occur  in  North  America.^ 
«>ne  of  the  arrow-heads  from  Japan,$  now  in  the  Christy  Col- 
lection, described  by  Mr.  Franks  (Fig.  4),  aj^Kars  to  haTe  been 
originally  of  the  same  form,  bat  it  has  lost  a  part  of  its  stem. 
Other  arrow-heads  firom  Japan  are  curiously  like  those  from 
Eun^,  being  triangular  with  barbs,  and  stemmed  and  slightly 
barbed.  A  larger  form  in  skte  is  notched  on  either  ade,  like  one 
of  the  North  American  forms,  and  a  javelin-head  in  flint  resemUes 
the  leaf-shaped  form  common  in  Denmark.  Besides  these,  the 
loaenge-shaped,  the  leaf-shaped,  and  a  peculiar  form  with  bvtnd- 
ended  barbs  and  no  central  tang,  occur.  There  is  a  fine  series  in 
the  Museum  at  Levden. 

m 

A  prevailing  type  in  North  America,,  viz.,  that  with  a  notch  at 
the  base  on  either  side,  has  alreadv  been  mentioned  more  than 
once.  This  form  shades  off  into  that  with  a  central  dovetailed 
tang,  sometimes  with  well-developed  barbs.  Others,  again,  have 
merely  a  central  tang,  with  little  or  no  attempt  at  barbsw 
The  triangular  form,  usually  but  little  excavated  at  the  base«  is 
also  ctiumion.  A  rai^  form  terminates  in  a  semicirralar  edge. 
The  lf*if-^haped  form  is  very  rare.  For  the  most  part  the  chipping 
is  but  rc'Uirh.  as  the  material,  which  is  usuallv  chert,  homstcne,  or 
even  quartz,  does  not  n?adily  lend  it^irb*  to  fine  work.  They  were 
made  of  various  sizes,  the  smaller  for  li<.«vs,  and  those  for  men 
varyinir  in  accordance  with  the  purpose  to  which  they  were  to  be 
applic<iT 

As  we  proceed  southwards  in  America,  the  forms  appear  more 
closely  to  resemble  the  European.  Some  of  the  oliddian  and  chal- 
cedonv  arrt>w-heads  frc*m  Mexico  are  stemmed  and  barbed,  and 
almost  identical  in  shape  with  £ngli>h  exjinples ;  and  in  Tierra 
del  Fufirx;»**  the  natives  still  fashion  stemmed  arrciw -heads  tanged 

Z  S<i.». '..  rif:.  ~  I:.i.  Tr^^-*."  vol  i.  jL  xrii.  9. 

;  r^«'.*.  I'  tk.  «.'.■•. -'r^A,  ;>f^  ;..  256.  Sc«  &!*>  2^.'..  «<  U  Site.  £t%.  m  A.m:.  S* 
Ar<^',  lS4rv — 10.  J..  J6. 

:  1»  ur'.AV  -  N«r.;*  Brl:..'"  ji.  xwiii.  5.  S«*  Sqti-r  fcr.i  I^irit^  -  Aac-  Mob.  d 
Nis*   V.».l.  \.'  J,,  i'ii:.     Sch.XMcrfcft,  ~  li»d.  TxiW*^"    x^^l.  i.  jil.  xvii^  xttb.  ;  toL  ix. 

J  *     \X"^    \ 

^  S:..«  '.  r>.f:^  >  j.  -.:..  t  '..  i.  p.  77.     C*ilir..  -  X.  A.  I:.i..'   vol.  L  jL  xiL 
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and  barbed^  or  of  a  triangular  form,  with  a  tang  extending  from 
the  centre  of  the  base.  In  Patagonia,*  triangular,  stemmed,  and 
stemmed  and  barbed  arrow-heads  occur  in  deposits  analogous  to 
the  Danish  kjokken-moddings.  One  brought  from  Rio  Grande, 
and  presented  to  me  by  Lieut.  Musters,  R.N.,  has  a  broad  stem 
somewhat  hollowed  at  the  base,  and  appears  to  have  had  its  original 
point  broken  off,  and  to  have  been  subsequently  re-chipped. 

A  tanged  arrow-head,  with  a  well-marked  shoulder  at  the  base 
of  the  triangular  head,  so  that  it  might  almost  be  called  barbed, 
found  in  Araucania,  is  engraved  by  the  Rev.  Dr.  Hume.t  It  is 
much  like  an  Italian  form. 

Stemmed  arrow-  or  harpoon-heads  of  quartz  are  found  in  Peru 
of  much  the  same  form  as  Fig.  303.  The  barbs,  if  such  they  may 
be  called,  are  usually  at  rather  more  than  a  right  angle  to  the 
stem,  and  occasionally  project  considerably  from  the  side  of  the 
blade,  giving  it  a  somewhat  cruciform  appearance.  I  have  several 
which  were  dug  out  by  Mr.  David  Forbes,  F.R.S.,  from  graves 
close  to  the  shore,  about  two  miles  south  of  Arica.  In  some 
instances  they  are  still  attached  to  their  shafts,  which  are  unlike 
those  of  ordinary  arrows,  being  shorter  and  clumsier.  I  have 
them  of  two  sizes,  the  larger  10^  inches  long,  about  f  inch  in 
diameter  at  the  end,  where  the  head  has  been  inserted  in  a  socket, 
increasing  to  |  inch  towards  the  other  end.  At  a  distance  of  two 
inches  from  this,  however,  there  is  an  abrupt  shoulder,  where  the 
diameter  is  increased  by  at  least  ^  inch,  and  the  shaft  then  rapidly 
tapers  in  the  contrary  direction.  The  shafts  have  thus  a  stopper- 
like termination,  which  Miv  Forbes  suggests  may  have  been  in- 
serted in  the  end  of  a  longer  shaft  of  bamboo,  so  that  the  whole 
weapon  was  a  sort  of  spear  or  javelin,  and  not,  strictly  speaking, 
an  arrow.  The  smaller  kind  of  shaft  is  of  the  same  character, 
but  only  6  inches  long,  and  proportionably  smaller.  This  may 
possibly  have  served  as  part  of  an  arrow.  The  wood  of  all  has 
been  coloured  with  a  red  pigment. 

One  arrow-head  from  the  same  spot  is  of  remarkably  elegant 
form,  and  of  wonderfully  good  workmanship.  In  general  outline 
it  is  not  unlike  Fig.  324,  but  the  blade  expands  more  rapidly  to 
form  the  barbs,  which  stand  out  well  from  the  stem,  and  are  sepa- 
rated from  it  by  a  slight  hollow.  It  is  much  smaller  in  size,  being 
1^  inches  long.     Its  greatest  width  is  at  the  barbs,  and  is  but 

*  Strobel,  Mat,  di  Palftnologia  eomparata,  Parma,  1868. 

t  *'  III  of  Brit.  Ant.  from  Objects  found  in  South  Amerioa,"  1869,  p.  89. 
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i  inch  ;  and  the  extreme  acuteness  and  delicacy  of  the  point  may 
be  judged  of  from  the  fact,  that  at  a  distance  of  an  inch  from  the 
apex  the  width  is  less  than  ^  inch.  The  heads  appear  to  haye 
been  secured  in  their  sockets  by  binding  with  thread  formed 
of  vegetable  fibre.  In  some  instances  the  wooden  shaft  is 
ftimished  with  a  barb  made  of  bronze,  tied  on  a  little  distance 
behind  the  stone  point. 

It  will,  however,  be  thought  that  enough,  and  more  than  enough, 
has  been  said  as  to  the  forms  of  arrow-heads  occurring  in  various 
parts  of  the  world.  Allowing  for  local  differences,  the  general 
correspondence  in  form  is  so  great  that  we  cannot  wonder  at  Dr. 
Woodward's*  suggestion  that  the  first  model  of  flint  arrow- 
heads was  probably  brought  from  Babel,  and  preserved  after  the 
dispersion  of  mankind.  To  most,  however,  it  will  appear  that 
this  general  similarity  afibrds  another  proof  that  in  all  places, 
and  in  all  times,  similar  circumstances  and  similar  wants,  with 
similar  materials  only  at  command  for  gratifjdng  them,  result 
in  similar  contrivances. 

I  must,  in  conclusion,  say  a  few  words  as  to  the  method  of 
mounting  these  arrow-heads  on  their  shafts ;  and  here  we  are  not 
left  absolutely  to  conjecture,  though,  so  far  as  I  am  aware,  there 
has  as  yet  been  but  one  recorded  instance  of  the  discovery  of  a 
stone  arrow-head  still  attached  to  its  shaft  in  any  part  of  the 
United  Kingdom.    This  discovery  took  place  in  Ireland,  where,  in 

Bally killen  Bog,  King's  County,  a  stenmied 
and  barbed  flint  arrow-head  was  found,  still 
remaining  in  a  part  of  its  brier-wood  shaft, 
and  with  a  portion  of  the  gut-tying  by  which 
it  had  been  secured  still  attached.  It  has 
been  figured  by  Sir  W.  Wilde. t  It  is  in  the 
museum  of  Mr.  Murray,  of  Edenderry.  Speci- 
mens have  also  been  found  both  in  Switzerland 
and  Germany.  One  from  the  former  countrj' 
has  been  figured  by  Dr.  Keller,  +  whose  engrav- 
Fig.  343.-s«itzeri«nd.  \  jj^g  j  j^^^^  rcproduco  iu   thc  fuU  sizo  of  the 

original  arrow,  instead  of  on  the  scale  of  one-half.     It  was  found, 
not  in  any  of  the  Lake-habitations,  but  in  the  moss  of  Oeissboden. 
The    arrow-heads    found    among    the    ancient     Swiss    Lake- 
dwellings  often  bear  on  their  surface  some  portion  of  the  bitu- 

•  "  Method  of  FotsiU"  (1728),  p.  43.        t  "  Cat.  Mus.  R.  I.  A./'  p.  254.  fig.  164. 
:  "  Pfahlbauten,"  2ter  Ber.  Taf.  i.  5.    "  Lake  Dwellings,"  pi.  xxxix.  16. 
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mmous  cement  whicli  helped  to  attach  them  to  the  ehafta.  Dr. 
Client '  posaesaed  one,  apparently  tanged  but  act  barbed,  the 
base  of  which  is  completely  incnisted  with  bitumen,  with  traces  of 
the  wood  of  the  shaft  upon  it,  and  of  the  cord  by  which 
the  whole  was  bound  together.  The  attachment  of  a 
tionicftl  bono  arrow-head  to  its  shaft  is  similar  in  its 
character.  Some  single-barbed  t  arrows  were  made  by 
tying  a  bone  pin,  pointed  at  each  end,  to  the  extremity 
of  the  shaft. 

Another  specimen  has  been  engraved  by  Madsen,f  who, 
however,  does  not  appear  to  have  recognized  it  as  an 
arrow-head.  He  describes  it  as  "a  flint  instrument, 
fastened  by  means  of  fine  bast-fibre  to  a  wooden  shaft,  of 
which  only  Ij  inch  reipains."  I  have  here  reproduced 
his  engraving,  and  there  can,  I  think,  be  little  doubt 
that  it  represents  the  point  of  an  arrow  of  the  same 
character  as  those  in  use  among  the  ancient  Egyptians.^ 
It  was  found  in  a  peat-moss  in  the  parish  of  Visaenberg,  owk."'  i 
Odenae,  in  the  Isle  of  Funen. 

Among  modem  savages  we  find  the  stone  points  sometimes 
attached  to  the  shafts  by  vegetable  fibre,  not  unfrequently  aided 
by  some  resinous  gum,  and  also  by  means  of 
animal  sinew.  The  annexed  woodcut,  kindly  sup- 
plied by  the  Society  of  Antiquaries  of  ScotlaQd,|l 
shows  an  arrow-head,  stated  to  be  from  one  of  the 
South  Sea  Islands,  but  more  probably  from  Cali- 
fornia, attached  by  moans  of  tendon  to  a  reed  shaft. 
The  Indians  of  California  certainly  affix  their 
arrow-heads  in  a  similar  manner ;  but  commonly 
there  are  notches  on  either  side  of  the  head  at  the 
base,  to  receive  the  sinew  or  split  intestine,  which 
is  in  the  form  of  tape  about  ^  inch  wide.  The 
binding  extends  about  an  inch  along  the  shaft,  and 
is  of  the  neatest  description.  North  Americanll 
arrow-heads,  listened  in  this  manner,  have  been 
engraved  by  Sir  John  Lubbock  and  the  Rev.  J.  Q. 
Wood.  The  end  of  the  shaft  baa  a  shallow  notch  in  it  to  receive 
the  flint,  which  is  cemented  into  the  notch  before  being  bound  on. 

"  Mortill»t,  "  M«t.,"  Tol.  ii.  p.  S12.     Hackis,  "  N«t.  Hist.  lUp.,"  vol.  i,  p.  137. 
t  Le  Hon,  "  L'Uomme  Tote.,"  2nd  ed.,  p.  1S4.      I  '•  Arbildiung«T,"  pi.  xxii   10 
(  f*B«  p.  329.  I  JVec.,  Tol.  \r.  p.  298. 

1  "  Preh.  TimM,"  2iid  ad.,  p.  99.     "  Xat.  Hiit.  of  Han,"  toI.  ii.  p  SIS. 
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Among  the  Kaflirs*  the  iron  heads  of  the  assagais  are  usuaUy 
bound  to  the  shafts  with  strips  of  wet  hide,  which  contract  and 
tighten  in  drying. 

The  shafts  are  frequently  of  reed,  in  which  case  there  is  often  a 
longer  or  shorter  piece  of  solid  wood  joined  on  to  the  reed,  to 
which  the  head  is  attached.  This  is  the  case  with  the  ancient 
Egyptian  arrows,  and  with  those  of  the  Bushmen,t  in  which,  how- 
ever, bone  and  ivory  replace  the  wood ;  and  the  shaft  generally 
consists  of  three  pieces — reed,  ostrich  bone,  and  ivory,  to  which 
latter  the  head  of  iron  is  attached.  In  other  cases  the  shafts  con- 
sist of  straight-growing  shoots  of  trees.  Among  the  Esquimaux, 
where  wood  is  so  scarce,  a  peculiar  tool — formed  of  bone,  with  an 
oval  or  lozenge-shaped  hole  through  it — ^is  used  for  the  purpose  of 
straightening.arrow-shafts.  The  tang  of  the  arrow-head  is  inserted 
in  a  socket,  and  bound  fast  with  sinew. 

In  most  countries  the  shafts  are  feathered  at  the  bow-string  end, 
and  such  was  the  case  in  the  earliest  historical  times.  Hesiod  t 
describes  the  arrows  of  Hercules  as  feathered  from  the  wings  of  a 
black  eagle,  and  Homer  §  speaks  of  the  irrepoevre^  oiaroi — if 
indeed,  as  Mr.  Tates  suggests,  this  latter  refers  to  the  plumes.  II 
Herodotus,1[  however,  mentions,  as  a  remarkable  fiu^t,  that  the 
arrows  of  the  Lycians  in  the  army  of  Xerxes,  like  those  of  the 
Bushmen  and  some  other  savages  of  the  present  day,  had  no 
feathers,  so  that  this  addition  to  the  shaft  was  not  indispensable. 
Some  North  American  arrow-heads  are  said  to  be  "  bevelled**  off 
on  the  reverse  sides,  apparently  to  give  them  a  revolving  motion," 
so  as  to  answer  the  same  purpose  as  plumes. 

It  IS  imcertain  from  what  kind  of  wood  the  bows  in  Britain 
were  made  at  the  time  when  flint-pointed  arrows  were  in  use ;  the 
yew,  however,  which  is  probably  the  best  European  wood  for  the 
purpose,  is  indigenous  in  this  country.  It  is  not  probable  that 
the  cross-bow  was  known  in  those  early  times,  though  it  was  in 
use  during  the  Roman  period,  as  may  be  seen  on  a  monument 
in  the  Museum  at  Ijc  Puv. 

It  is,  however,  needless  to  enter  into  further  details  with  regard 
to  arrows,  and  I  therefore  proceed  to  the  consideration  of  other 
forms  of  stone  implements,  including  those  by  which  it  seems 
probable  that  some  of  the  arrow-heads  were  fashioned. 

•  Wood,  "Nat.  Hist,  of  Man,"  vol.  i.  p.  103.  f  lb.,  vol.  i.  p.  284. 

:  "  Scut.  IIcrculiM,"  V.  134.     §  Iliad,  v.  171.      ||  Sinith'd  "  Diet,  of  Ant.,'*  p.  1002. 

11   Lib.  vii.  cap.  92.  *♦  Proc.  Hoc.  Ant,  Scot.,  vol.  i.  p.  85. 
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In  treating  of  the  manufacture  of  stone  implements  in  prehistoric 
times  I  haye  already  (p.  37)  described  certain  tools  of  fliut  with 
a  blunted,  worn,  and  rounded  appearance  at  one  or  both  ends,  as 
if  reflulting  from  attrition  against  a  hard  substance,  and  I  have 
suggested  that  their  purpose  may  have  been  for  chipping  out 
arrow-heads  and  other  small  instruments  of  flint.  As,  however,  it 
was  not  desirable  to  introduce  nnneceaaary  details  when  dealing 
only  with  the  processes  adopted  in  the 
manufacture  of  stone  implements,  the 
more  particular  description  of  some  of 
the  tools  was  deferred  until  after  an 
account  had  been  given  of  the  objects  in 
the  making  of  which  they  had  probably 
assisted. 

In  Fig.  346  ie  shown,  full  size,  a 
characteristic  specimen  of  the  tool  to 
which  I  have  provisionally  assigned  the 
name  of  "flaking  tool,"  or  fabricator. 
It  is  ^mmetricoUj  chipped  out  of  grey  i 
flint,  and  is  curved  at  one  extremity,  I 
probably  with  the  view  of  adapting 
it  for  being  better  held  in  the  hand. 
The  side  edges,  which  were  originally 
chipped  sharp,  ha vebeenslightly  rounded 
by  grinding,  apparently  from  the  same 
motive.  The  angles  at  the  curved  end 
have  been  smoothed  ofi*,  but  the  other 
end  is  completely  rounded,  and  pre- 
sents the  h^f-poUshed,  worn  appearance  eharacteristic  of  these 
tools.     The  curvature  lengthways  to  some  extent  resembles  that 


Fig.  ML— TarWiln  WMi. 
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of  the  Esquimaux  airow^flakera  engTaved  ae  Figs.  8  and  9,  and 
is  of  common  occurrence  among  these  tools.  They  vary  much 
in  the  amount  of  workmanship  they  disphiy ;  some  being  mere 
dakes  with  the  edges  rounded  by  chipping,  and  others  as  carefully 
wrought  into  form  as  any  flint  hatchet  or  chisel.  These  dilfiilly 
chipped  specimens  are  frequently  much  more  convex  on  one  face 
than  the  other.  They  vary  in  length  from  about  2  to  4  inches. 
The  rougher  kinds  are  usually  clumsy  in  their  proportions,  aa  if 
strength  were  an  object,  and  they  not  unirequently  show  a  certain 
amount  of  abrasion  at  each  end.  An  instrument  of  this  coarser 
description  is  shown  in  Fig.  347.  It  is  worn  away  and  rounded, 
not  only  at  the  point,  but  for  a 
Gonsidenible  distance  along  the  aides, 
the  abraded  surface  having  a  some- 
what bruised  appearance.  It  is  re- 
markable that  many  of  the  Danish 
flint  knife-daggers,  especially  those 
which  have  been  so  long  in  use  that 
their  blades  have  been  much  dimi- 
nished in  size  by  having  been  fre- 
quently re-chipped,  present  at  the 
end  and  sides  of  the  handles  pre- 
cisely the  same  kind  of  worn  suriace. 
At  one  time  I  thought  it  possible 
that  constant  contact  with  hard  hands, 
not  free  from  sund  and  dirt,  might 
ha\e  produced  this  rounding  of  the 
nngicB ,  but  closer  examination  proves 
that  this  cannot  have  been  the  only 
ct«  uii.u  s.  „  I  cause  of  the  wear,  as  it  is  some- 
times the  ca'W  that  at  o  certain  distance  from  the  end  of  the 
hilt  the  abraded  character  disappears  entirely,  and,  with  the 
exception  of  a  slight  polish,  the  angles  are  as  fresh  as  on  the 
day  when  the  daggers  were  first  manufactured.  This  feature  is 
most  observable  m  the  poniards  'wifh  the  beautifully  decorated 
handles.  I  possess  one  of  this  kind— like  Worsaac,  No.  5'2 — with 
the  aides  near  the  blade  exquisitely  ornamented  with  a  delicate 
wavy  edging,  and  with  a  line  of  similar  ornament  running  along 
the  centre  of  one  face  of  the  handle,  the  butt -end  having  also  been 
edged  in  a  similar  manner  ;  but  for  an  inch  and  a  half  from  the 
end  the  whole  of  this  ornamentation  is  completely  worn  away,  and 
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the  sides  are  battered  and  rounded.  To  such  an  extent  has  this 
part  of  the  handle  been  used,  that  one  of  the  projecting  points  of 
the  original  fishtail-like  end  has  entirely  disappeared,  and  the 
other  is  completely  rounded.  The  blade  is  probably  now  not  more 
than  one-third  of  its  original  size,  so  that  we  may  infer  that  it 
must  have  been  long  in  use  for  its  legitimate  purposes.  But  during 
all  this  time  the  hilt  must  have  been  made  to  serve  some  other 
and  less  appropriate  purpose  than  that  of  a  handle,  by  which  its 
original  beauty  of  ornamentation  has  been  entirely  destroyed ;  and 
I  think  that  this  purpose  must  have  been  the  chipping,  or  rather 
the  re- working,  of  the  edges  of  other  flint  instruments. 

Whether  this  was  effected  by  pressure  or  by  slight  blows  it  is  hard 
to  say;  but  it  appears  probable  that  the  ancient  possessor  of  two 
such  daggers  used  the  hilt  of  the  one  for  re-chipping  the  blade  of 
the  other,  and,  it  may  be,  for  re-chipping  other  implements.  An 
indirect  inference  deducible  from  this  disfigurement  of  the  beauti- 
fully wrought  handles  is  that  they  were  not  originally  made  by  the 
owners  who  thus  misused  them — though  they  also  must  have  been 
fairly  accomplished  workers  in  flint — ^but  that  the  daggers  were 
procured  by  barter  of  some  kind  from  the  cutlers  of  the  period, 
whose  special  trade  it  was  to  work  in  flint.  For  we  can  hardly 
conceive  that  those  who  had  bestowed  so  much  time  and  skill  in 
the  ornamentation  of  these  hilts  should  afterwards  wantonly  dis- 
figure their  own  artistic  productions.  In  Britain,  where  the  larger 
forms  of  finely  wrought  instruments  are  scarcer,  it  seems  most 
likely  that  these  flakers  were  principally  used  in  the  making  of 
arrow-heads,  though  probably  hard  bone  or  stag's  horn  was  also 
employed,  as  already  suggested. 

Against  regarding  the  ends  of  these  tools  as  having  been  worn 
away  in  the  manufacture  of  other  instruments  of  flint,  it  may  be 
urged  that  the  butt-ends  of  some  chisels  present  a  similar  appear- 
ance, and  therefore  that  the  wear  may  be  the  result  of  hammering 
with  some  kind  of  hard  mallet.  It  must,  however,  be  remembered 
that  no  hammering  at  the  ends  would  produce  the  wearing  away 
apparent  on  the  sides  of  the  tools,  and  that  the  chisels  which  present 
the  worn  ends  are  in  form  and  size  much  the  same  as  the  ''  flaking 
tools,"  and  may,  like  the  Danish  daggers,  have  served  a  double  pur- 
pose. It  is  also  worthy  of  notice  that  these  ''flaking  tools  "  are  most 
abundant  in  districts  where  flint  arrow-heads  occur  in  the  greatest 
numbers,  as,  for  instance,  on  the  Yorkshire  Wolds.  In  parts  of  Suf- 
folk where  arrow-heads  are  by  no  means  rare,  they  too  are  present. 

B   B 
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I  have  alao  found  tbem  in  the  camp  at  MftMaf^  B<nrer,  near 
Dunstable,  in  company  with  arrow-heads. 

In  die  case  of  the  straight  implements,  like  Fig.  347,  ii  is  by  no 
means  improbable  that  they  were  used  with  a  mallet,  as  ponchea 
or  sets,  to  strike  off  flakes  in  the  manofitcture  of  arrow-heads  and 
similar  articles.  As  alresdy  described,  etmie  of  the  American 
tribes  use  a  bone  punch  for  this  purpose. 

In  Figs,  t^  and  349 1  have  oigtaved  two  Yorkshire  instmmemts, 
the  one  from  Sawdon,  and  the  other  from  Acklam  W<dd,  boUi  in 
the  collection  of  the  Rev.  W.  Grecnwell,  F.&.A.  At  first  si^t 
th^  seem  chisel-like  in  character,  but  the  edge  in  both  is  semi- 


circular,  and  not  ground,  but  merely  chipped.  Fig.  348  is  worked 
on  both  £icc»,  though  more  convex  on  one  than  on  the  other. 
Fig.  -34t>  is  merely  a  flake  with  its  edges  chipped  toward*  its  outer 
face,  so  that  it  resembles  a  long  narrow  scraper.  The  butt^end  in 
that  from  Sawdon  is  much  worn  and  rounded :  its  sides  are  aho 
worn  away  for  about  {  inch  at  that  end :  the  butt  of  that  &om 
Acklam  Wold  is  also  rounded,  but  principiUy  towards  the  flat 
fiice.  The  edges  of  both  ore  sharp  and  uninjured-  It  therefore 
appears  probable  that  these  tools  were  also  mode  with  a  ticw  to 
being  us«d  at  the  blunt,  and  not  at  the  sharp  end :  and  it  is 
possible  that  the  semicircular  sharp  ends  may  have  be«i  for  inser- 
tion in  some  form  of  wooden  handle,  in  which  the  instruments 
were  tightly  bound,  and  their  projecting  ends  then  used,  it  mar  be. 
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for  flaking  other  flints.  On  referring  to  page  35  there  will  be  seen 
an  Esquimaux  arrow-flaker  of  reindeer  horn  attached  to  a  wooden 
handle;  and  the  instrument  from  Acklam  Wold  seems  well  adapted 
for  similar  attachment,  with  its  flat  side  towards  the  wood.  I 
must,  however,  confess  that  the  suggestions  I  have  offered  with 
regard  to  the  use  of  these  tools  are  by  no  means  conclusive.  I  can 
only  hope  that  future  discoveries  may  throw  more  light  upon  the 
subject. 

The  Rev.  W.  Greenwell,  F.S.A.,  who  has  figured  a  specimen — 
like  Fig.  346 — in  the  ArchcBological  Journal^*  was  inclined  to  think 
that  the  other  form  of  instrument,  like  Figs.  348  and  349,  was  "used 
in  dressing  hides,  the  sharp  end  for  removing  the  loose  parts  of  the 
skin,  the  smooth  end  for  rubbing  down  the  seams  when  the  leather 
was  made  up  into  a  garment.''  I  do  not  think  that  this  can  really 
have  been  their  purpose,  as  for  smoothing  down  the  seams  a  natural 
pebble  would  probably  be  preferable,  and  for  cutting  or  removing 
the  loose  parts  a  flint  flake  would  answer  better.  Still,  I  have 
seen  a  somewhat  pointed  concretionary  nodule  of  stone,  the  end 
and  point  of  which  were  polished  from  use  by  a  glovemaker,  in 
recent  times,  in  smoothing  down  the  seams  of  coarse  leather  gloves. 
Mr.  C.  Monkman,t  like  myself,  regards  these  instruments  as 
punches  or  fabricators,  used  for  chipping  arrows  and  delicate 
flint  weapons  into  shape.  This  is  also  Mr.  Greenwell's  present 
opinion.     In  Yorkshire  they  are  known  as  "  finger-flints.'* 

The  worn  appearance  of  the  pointed  end  of  some  flakes  is  not 
improbably  due,  as  has  already  been  observed,  to  their  having 
been  employed  in  "picking"  into  shape  implements — such  as 
hatchets  or  axes — formed  of  greenstone  and  other  rocks  of  a 
somewhat  softer  nature  than  flint.  The  ends  of  the  flaking  tools, 
punches,  or  fabricators  are,  however,  usually  far  too  blunt  for 
them  to  have  been  applied  to  such  a  purpose. 

Another  of  the  causes  of  the  blunted  and  wom-away  appearance 
of  the  ends,  and  even  sides,  of  originally  sharp  flint  flakes  and 
instruments,  I  have  already  described  when  treating  of  scrapers — 
namely,  the  striking  off  by  their  means  particles  from  a  block  of 
pyrites,  with  a  view  of  procuring  fire. 

*  Vol.  zzii.  p.  246,  101,  not$, 

t  YcrJuh,  Arch,  and  Top.  Joum,,  186S. 
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SLING^STONES   AND   BALLS. 

Passing  on  from  flint  arrow-heads  and  the  tools  which  were  pro* 
bably  used  in  the  process  of  their  manufacture,  we  come  to  another 
form  of  missile  weapon — the  sling-stone — which  also  appears  to 
have  been  in  use  in  Britain.  It  is  needless  here  to  enter  into 
details  as  to  the  early  use  of  the  sling  among  the  more  civilized 
nations  of  antiquity,  especially  as  comprehensive  articles  on  the 
subject  have  already  been  published  in  this  country  by  Mr.  Walter 
Hawkins*  and  Mr.  Syer  Cuming.t 

A  stone  thrown  by  hand  doubtless  constituted  the  first  miBsQe 
weapon,  and  some  form  of  sling  must  probably  have  been  among 
the  earliest  inventions  of  mankind.  What  appears  to  be  the 
simplest  kind,  and  one  which,  like  Nilsson  t  and  Strutt,§  I  frequently 
used  as  a  boy,  consists  of  a  stick  split  for  a  short  distance  down 
one  end,  so  as  to  form  a  notch,  in  which  the  stone  is  placed ;  the 
elasticity  of  the  two  halves  of  the  stick,  which  are  kept  asunder  by 
the  stone,  retaining  it  there  imtil  the  proper  moment  for  its  discharge. 
Nilsson  cites  Lepsius  as  engraving  in  his  great  work  on  Egypt  a 
representation  of  a  man  armed  with  such  a  sling,  which  he  appears 
to  use  very  actively  in  fight.  At  his  feot  there  is  a  heap  of  small 
stones  in  readiness  for  use.  Nilsson  ||  also  suggests  that  it  was 
with  such  a  sling  that  David  was  armed  when  he  encountered 
Goliath,  who  addresses  him :  ''  Am  I  a  dog  that  thou  comest  to 
me  with  staves  P"1[  that  is,  with  the  shepherd's  staff  and  the  sling 
handle.  The  most  ancient  form,  however,  recorded  by  classical 
writers  is  that  of  the  ribbon  sling,  with  a  central  receptacle  for  the 
stone,  and  with  strings  on  either  side.  The  neatly  plaited  or 
knitted  cup  or  strap  of  a  sling,  with  a  portion  of  its  cord,  both 
formed  of  flax,  was  among  the  objects  discovered  in  the  Lake- 

•  Areh^eol.y  vol.  xxxii.  p.  96.     Proc.  Sor.  Ant.,  vol.  i.  p.  167. 

t  Arch.  Amoc.  Journ.y  Tol.  xx.  p.  73.     See  also  "  Flint  Chips,"  p.  302. 

*  "  Stone  Age,"  p.  49.  (  •'  Sporta  and  Paatimee,"  ed.  1845,  p.  74. 
H  "Stone  Age,"  p.  49.  f  1  Sam.  xvii.  43. 
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settlement  of  Cortaillod,*  which  was  remarkably  rich  in  bronze 
objects.  This  probably  is  the  most  ancient  sling  now  in  existence. 
The  staff-sling  reappears  in  Roman  times  in  a  somewhat  modified 
form,  with  a  receptacle  for  the  stone  attached  to  the  end  of  a  staff. 
To  this  weapon  the  name  of  foHtibulus  was  given. 

The  earliest  sling-stones  were,  no  doubt,  like  those  used  by 
David  against  Goliath,  the  "  smooth  stones  out  of  the  brook ; " 
but  in  after-times,  among  the  Greeks  and  the  Romans,  sling-bullets 
of  an  almond  or  acorn-like  form  were  cast  in  lead,  and  flattened 
ovoid  missiles  were  formed  in  terra  cotta ;  the  latter,  from  their 
uniformity  in  size,  insuring  greater  precision  of  aim  than  could 
be  secured  with  stones,  however  carefully  selected,  and  the  former 
also  offering  the  advantages  of  less  resistance  from  the  air,  and 
greater  concentration  of  force  when  striking  the  object.     We  find 
the  advantages  of  this  uniformity  of  size  and  form  recognized 
among  some   savage   tribes  who  make  use  of  the  sling  at  the 
present  day ;   the  sling-stones,  for  instance,  of  the  New  Caledo- 
nians being  carefully  shaped  out  of  steatite,  and,  what  is  worthy 
of  remark,  approximating  closely  in  form  to  the  Roman  glandes^ 
being  fusiform  or  pointed  ovoids.     The  same  form  on  a  larger  scale, 
about  3  inches  in  diameter  and  4  inches  long,  has  been  adopted  by 
the  natives  of  Savage  Island  for  missiles  thrown  by  the  hand,  which 
are  wrought  from  calc-spar  almost  as  truly  as  if  turned  in  a  lathe. 
Nilsson  t  has  engraved  a  sling-stone  of  this  same  form,  found  in 
Sweden,  where,  however,  they  are  by  no  means  common,  as  he 
cites  but  five  specimens  in  the  Museums  at  Lxmd  and  Stockholm. 

Artificially  fashioned  sling-stones  are  not,  however,  confined  to 
this  fusiform  shape ;  those  that  were  m  use  among  the  Gharruas  of 
Southern  America  having  been  of  a  lenticular  form,  though  slightly 
flattened  at  the  centre  of  each  face.  One  in  mv  collection  is  about 
3  inches  in  diameter  and  1 J  inches  thick  in  the  middle.  It  has 
been  ground  over  the  whole  of  both  faces,  and  has  the  edge  at  its 
periphery  slightly  roimded. 

The  objects  so  frequently  found  in  the  Swiss  Lake-dwellings, 
and  to  which  the  name  of  sling-stones  has  been  commonly  given, 
were,  as  Keller  J  has  pointed  out,  probably  intended  for  some  very 
different  purpose.  Many  of  the  objects  described  by  Sir  William 
Wilde,§  under  the  name  of  sling-stones,  may  also,  I  think,  be 
more  properly  placed  in   some  other  category.     The  carefully 

♦  Keller'i  "  Lake  DweUingi,"  pi.  Ixxxri.  2.    f  "Stone  Age,"  pL  v.  115. 

:  *«  Lake  Dwellingm"  p.  136.  k  **  Cat.  Hut.  R.  I.  A.,*'  pp.  IS,  74. 
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policed  lenticular  disc  of  flint  (Wilde,  Fig.  9)  Beems  better  «di4>ted 
for  a  catting  tool ;  and  the  flat  oral  atones,  nsually  with  "  a  alight 
indentation,  such  as  might  be  eflected  by  mbbing  with  a  metal 
tool,"  are,  as  I  have  already  observed,  more  probably  a  kind  of 
whetstone,  of  the  same  class  as  those  belonging  to  the  early  Iran 
Age  of  Denmark,*  which  they  much  resemble  in  character. 

The  objects  to  which  in  this  country  the  name  of  sUng-atone 
has  be^i  generally  applied  are  more  or  leas  roughly  chij^ied,  and 
approximately  lenticular  blocks  of  flint,  varying  conaidefably  in 
proportionate  thickness,  and  usually  from  about  IJ  to  3  inches 
in  diameter.  An  average  specimen  from  the  Yorkshire  Wolda  ia 
shown  in  Fig.  350.  The  contour  is  frequently  more  truly  drcolar 
or  oval,  and  the  faces  stonewbat  note 
carefully  chipped.  They  are  fotmd 
n  considerable  numbers  on  the  Totk- 
shire  Wolds,  in  ^iflblk,  Sussex,  and 
'  other  counties  where  chalk  flints  an 
abundant.  Occasiuially  also  thcr 
occur  in  Scotland.t  Similar  fimns 
are  also  abundant  in  the  Danialt 
1  nB.»<^-i<i**i«W(iMfc  I  fcj6kken-m6dding«and"coaat-finda." 
In  this  latter  case  it  appears  quite  as  probable  that  they  may  have 
served  for  net -linkers  as  for  sling-stones ;  but,  as  Sir  John  Lnl^ 
bock  Z  has  remarked,  "  that  some  have  really  served  as  sling-stone* 
seems  to  be  indicated  by  their  presence  in  the  peat-mosses,  which 
it  is  diflicult  to  account  for  in  any  other  way." 

Prof.  XiK-on^  objects  that  they  itre  so  irreguLir  and  shaip- 
coniered.  "  that  they  would  soon  wear  out  the  sling,  even  if  it  were 
made  of  leather."  He  presumes  "  that  these  sharp-cornered  stone 
Kill  a  were  the  Erst  hand-missile  weapons  of  the  earliest  and  mdest 
savases.  and  used  bv  them  to  throw  at  wild  animals  or  enmuee-'* 
This  objection  to  regard  them  as  sling-stones  seems  hardly  well 
founded,  esjiecially  if  we  consider  them  to  have  been  in  use  with 
a  stii'k-<lin^,  in  which  case  their  angulantv  would  have  been  of 
some  service  in  retaining  them  in  the  notch,  while  their  leniicnlar 
form  adapts  them  well  for  this  kind  of  sling.  A  more  valid 
objection  rji<ed  hv  Prof.  Nilsson  is  that  no  one  "  would  give  him- 
self all  this  trouble  to  f:ishian  sling-stones  which  wore  to  be  thrown 

•  KEdiirfi,  -  Nvdim  UwfmklM."  pi.  xiii.  «.     S^^h.  p.  Hi. 

*  Wil-  r.  -  IVh.  Ace.  ..f  ^vt.."  vo!.  i.  p.  IST. 

:  -  Pnt.  Tinw."  ^ul  oL.  p.  Kv         {  -  S«od*  A^"  f.  il. 
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away  the  next  moment,  when  he  could  find  many  natural  pebbles 
quite  as  suitable."  But  to  this  it  may  be  replied,  that  at  the  pre- 
sent day  we  actually  find  the  New  Caledonians,  the  Tahitians,  and 
other  tribes  carefully  fashioning  their  sling-stones ;  and  also  that 
this  flat  lenticular  form  is  better  adapted  for  the  stick-sling  than 
a  natural  pebble  of  the  usual  oval  form.  As  a  fact,  however,  I 
think  it  will  be  found  that  these  flint  discs,  to  which  the  name  of 
sling.stones  is  applied,  are  most  abundant  in  those  districts  where 
natural  rolled  pebbles  happen  to  be  scarce.  If  the  case  be  really 
80,  we  can  readily  understand  why  the  cores,  from  which  flakes 
had  been  struck  for  conversion  into  arrow-heads  and  other  instru- 
ments, should  have  been  themselves  utilized  as  slingstones.  If 
these  missiles  were  necessary,  it  would  be  a  question  of  which 
would  involve  the  least  trouble,  whether  to  chip  into  the  required 
form  a  certain  number  of  flints  which  came  readily  to  hand,  at 
the  same  time  making  use  of  the  resulting  chips ;  or  to  select  and 
bring  together,  possibly  from  a  distant  sea-coast,  a  bed  of  a  stream, 
or  some  uncovered  patch  of  gravel,  a  nimiber  of  pebbles  of  the 
right  size  and  form  for  slinging.  In  the  camp  at  Hod  Hill,  near 
Blandford,  the  latter  course  seems  to  have  be^n  adopted,  as  several 
heaps  of  rounded  flint  pebbles,  either  derived  from  the  sea-coast 
or  from  some  bed  of  Lower  Tertiary  Age,  have  been  found  there, 
and  were  in  all  probability  the  munition  of  the  slingers  of  the 
camp.  In  Polynesia,*  besides  pebbles,  sharp,  angular,  and  rugged 
stones  were  used  for  slinging.  These  were  oaUed  O/ai  ara,  &ced 
or  edged  stones. 

Mr.  C.  Monkman  t  has  remarked  that  he  has  in  Yorkshire  always 
found  the  small  globular  sling-stones  most  plentiful  at  a  short 
distance  (fifty  to  two  hundred  yards  away)  from  old  entrendiments, 
and  is  inclined  to  class  under  the  head  of  sling-stones  nodules 
chipped  over  their  whole  surface,  and  varying  from  an  almost  glo- 
bular form  to  all  degrees  of  flatness,  and  in  size  from  ^  inch  to 
3  inches  in  diameter.  This  is  perhaps  too  wide  a  definition,  as  most  of 
the  larger  globular  forms  appear  to  have  been  destined  for  hammer- 
stones  ;  and  pebbles  but  ^  inch  in  diameter  would  be  almost  too 
light  for  missiles.  It  is,  however,  impossible  to  say  with  certainty 
that  any  given  specimen  was  undoubtedly  a  sling-stone,  as  the 
flatter  forms,  which  were  more  probably  missUes,  merge  in  the  form 
of  a  roughly  chipped  oval  celt  like  Fig.  17  at  one  end  of  the  series, 
and  in  that  of  a  discoidal  scraper  with  a  broken  edge  at  the  other. 

•  EUk,  *•  Folynenan  Researches,"  vol.  i.  p.  291.     f  York.  Arch,  and  Top,  Jour.,  1868. 
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Maay  may  be  merely  cores,  &om  both  faoea  of  vhicli  flakea  have 
been  struck,  so  that  the  term  "  sling-Btoaes,"  if  employed  for 
these  roughly  chipped  discs,  must  always  he  used  in  a  eomewhat 
doubtful  sense,  and  for  convenience  rather  than  precision. 

Another  class  of  objects  in  stone  which  may  possibly  have 
served  for  the  purposeB  of  the  chase  or  of  war,  consists  of  balls 
with  their  surface  divided  into  a  number  of  more  or  less  projecting 
circles,  with  cbanneU  between  them.  They  seem,  so  far  as  is  known, 
to  be  confined  to  Scotland  and  Ireland. 

That  showa  in  Fig.  861  was  found  in  Dnmfriesshire,*  and  has  been 
engraved  by  Prof.  Daniel  Wilson.  It  pre- 
sents six  circular  faces.  Others,  almost 
identical  in  form,  have  been  found  at 
Biggar.l  Lanarkshire;  Dadwick.t  Aber- 
deenslure;  and  Montblairy,§  fianffahire. 
Another,  about  8  inches  in  diameter,  with 
three  faces  only,  was  found  on  the  Tnllo 
ofOarvoch,!!  KincardineBhire ;  and  one, 
with  four  faces,  in  a  caJm  at  East 
Braikie,  Forfarshire.  This  latter  is  in 
the  Montrose  Museum. IT  One  of  green- 
stone, 2^  inches  in  diameter,  found  at  Bsllater,**  Aberdeenshire,  has 
six  plain  circular  discs,  with  the  interspaces  partially  cnt  into  small 
knobs  or  studs,  the  ornaments  being  possibly  in  course  of  formatioD. 
Stone  balls, ft  about  2i  and  S  inches  in  diameter,  covered  over  the  sur- 
face with  small  rounded  projec- 
tions, Uke  enormous  petrified  mul- 
berries, have  been  found  in  the 
Isle  of  Skye,  in  Orkney,  and  at 
Garvoch  Hill,  Eincardlneshire.  I 
presume  the  latter  to  be  a  different 
specimen  from  tbat  with  tbree  faces, 
evioualy  described.  Others  are 
tbe  Perth  Museum. j{  One 
J  formed  of  hornblende  schist,  with 
strongly  projecting  circular 
faces,  was  found  near  fialtymena,H 
0.  Antrim,  in  1850,  asd  is  now  in 
he  British  Uuseum. 

But  the  most  remarkable  of  all 
hesc  balls  is  that  shown  in  Fig. 
Fig.  sM.-TBwi,.  862,  from  a  block  kindly  lent  me  by 

•  "  Pn-h.  Ann.  of  Rwl.,"  Tnl.  i.  p.  19fi.  I  am  indebted  to  Klmm.  Macmillao 
id  Co.  fur  thp  lonii  of  this  block.  t  Arrli.  Auof.  Jaum.,  vol.  irii.  p.  SO. 

t  Pmf.  «,«-.  ,-lnl.  Srol,.  vol.  vii.  p.  102.      j  lb.,  vol.  vi.  p.  1 1. 

i  "V„t,  Arih,  liiHt.  Mm.  EJ.."  p.  M.  i  Srporl  M.Mro«  .\*l.  Hit.  Soc^lhW. 
"  1-rar.  4V.  AhI.  Sm(.,vol.  v.  p.  340.  tf  lb.,  vol.  iv.  pp.  186,  S92;  vii.  p.  2W. 
;;  WilaoQ, '-rreh.  Ann.  of8cot.,"ToLi.  p.  19i.      {}  .ire*.  Awm,  voL  i  p.  «». 
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the  Society  of  Antiquaries  of  Scotland.  It  was  found  at  Towie,'*^  Aber- 
deenshire, and  is  about  2^  inches  in  diameter,  with  four  rounded  projec- 
tions, three  of  which  are  ornamented  with  different  incised  patterns, 
while  the  fourth  is  smooth  and  undecorated.  From  the  character  of 
the  patterns,  this  object  would  seem  to  belong  to  the  Bronze  Period 
rather  than  to  that  of  Stone. 

These  balls  appear  to  me  to  differ  most  essentially  from  the 
ordinary  "sink-stones"  found  in  Denmark  and  Ireland,t  with 
which  they  have  been  compared.  It  is  not,  however,  by  any 
means  easy  to  suggest  the  purpose  for  which  they  were  intended. 
The  only  such  suggestions  that  I  have  seen  are,  that  they  were 
used  in  some  game  or  amusement ;  t  or  for  defence  when  slung  in 
a  long  thong  or  line ;  or  else  for  purposes  of  divination.§  I  must 
confess  that  I  hardly  see  in  what  manner  the  last  purpose  can 
have  been  served,  especially  as  in  most  instances  all  the  faces  of 
the  ball  are  alike.  Nor  do  I  see  in  what  manner  they  can  have 
been  used  in  games,  though  of  course  such  a  use  is  possible.  It 
seems  more  probable  that  they  were  intended  for  use  in  the  chase 
or  war,  when  attached  to  a  thong,  which  the  recesses  between  the 
circles  seem  well  adapted  to  receive.  Among  savage  nations  of 
the  present  day  we  find  the  use  of  the  boias,  or  stones  attached  to 
the  end  of  thongs,  over  great  part  of  the  southern  continent  of 
America ;  II  while  the  principle  is  known  to  the  Esquimaux,  whose 
strings  of  sinew,  weighted  with  bunches  of  ivory  knobs,  are 
arranged  to  wind  themselves  round  the  bird  at  which  they  are 
thrown,  in  just  the  same  way  as  the  much  stouter  cords  weighted 
at  the  ends  with  two  or  three  heavy  stone  balls  which  form  the 
bola8,%  twist  round,  and  hamper  the  movements  of  larger  game. 

The  bolaa  proper,  as  in  use  on  the  Pampas,  consist  of  three 
balls  of  stone,  nearly  the  size  of  the  fist,  and  covered  with 
leather,  which  are  attached  to  the  ends  of  three  thongs,  all 
branching  from  a  common  centre.  Leaden  balls  have  now 
almost  superseded  those  of  stone.  The  hunter  gives  to  the  bolas 
a  rotary  motion,  and  can  then  throw  them  to  a  great  distance,  in 
such  a  manner  that  the  thongs  entwine  round  the  legs,  neck,  and 
body  of  his  prey,  and  thus  render  it  helpless,  so  that  it  can  then 
be  easily  dispatched.     A  bola  of  small  size,  but  of  lead  or  copper, 

♦  Pro€,  Soe,  Ant.  Scot,,  vol.  iii.  p.  439.  Wilson,  "  Preh.  Ann.  of  Scot.,"  vol.  i. 
pi.  iii. 

t  WoTsaae, '' Nord.  Olds.,"  figs.  87, 88.   t  JUporiMomtroMN.E.andAnt,So€.,\S6S. 

}  Arch.  A990€.  Joum.,  vol.  xvii.  p.  20.      ||  Tylor,  "  Early  Hitt  of  Mank.,"  p.  179. 

n  Klemm,  <*  Cultar-Oeach.,"  vol.  ii.  p.  17.  «*Azarm,"  vol.  n.  p.  46.  Catlin'i 
**  Last  RamblM,"  p.  265.    «  CuH.-Wim.r  vol.  L  p.  66. 
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with  a  single  thong  about  3  feet  long,  forms  both  the  sling  and 
its  stone,  and  is  also  used  as  a  weapon  for  striking  in  close 
encounter.  Among  the  Patagonians  *  the  same  two  yarietiee  are 
used,  but  those  for  hunting  have  usually  only  two  stones,  and  not 
three.  They  sometimes  throw  the  single  bola  at  the  adversary,  rope 
and  all,  but  generally  they  prefer  to  strike  at  his  head  with  it. 

Assuming  a  difficulty  in  securing  a  ball  of  stone  in  a  leather 
case,  and  that  therefore  it  would  be  necessary  to  fasten  it  by 
means  of  a  thong,  some  channelling  of  the  surface  would  become 
a  necessity;  and  the  natural  tendency  of  savages  to  decorate 
their  weapons  might  lead  to  regular  circular  discs  being  left 
between  the  channels  on  the  ball,  and  even  to  th^  being 
engraved  in  patterns,  the  disc  next  the  cord  being,  as  in 
Fig.  352,  left  undecorated.  In  the  Christy  Collection  is  a  boia 
formed  of  a  polished  spherical  red  stone,  mounted  in  such  a 
manner  as  to  show  a  considerable  portion  of  its  surface,  which 
has  o'idently  been  regarded  as  too  handsome  to  be  entirely 
concealed  by  the  leather.  These  stones  are  sometimes  wrought 
so  as  to  present  a  number  of  rounded  protuberances.  Of  these 
there  are  specimens  in  the  Christy  Collection  and  in  that  of  Mr. 
J.  Bemhard  Smith.  Even  if  the  use  of  the  bolas  or  the 
single  boia  were  imknown,  there  is  a  form  of  military  flail  or 
"  morning-star,"  a  sort  of  modification  of  the  staff-sling,  though 
the  stone  never  quits  the  cord  by  which  it  is  attached  to  the  staff^ 
for  which  such  balls  as  these  might  serve.  A  mediaeval  weapon  '^ 
of  this  kind,  in  the  Meyrick  Collection,  consists  of  a  staff,  to  which 
is  attached  by  a  chain  a  ball  of  wood  with  numerous  projecting 
iron  spikes.  The  citizens  of  London  will  be  familiar  with  the 
same  weapon  in  the  hands  of  the  giant  Grog  or  Magog  at  GuildhaU. 
The  Calmucks,  Mongols,  and  Chinese  ^  still  use  a  flail  of  this  sort, 
with  an  iron  perforated  ball  about  two  poxmds  in  weight  attached 
to  the  end  of  the  thong.  Substituting  one  of  these  stone  balls 
for  the  spiked  morning-star,  and  a  leather  thoDg  carefully  adjusted 
in  the  channels  of  the  stone  for  the  chain,  a  most  effective  form  of 
weapon  for  close  encounters  would  result.  Among  the  North 
American  tribes  a  somewhat  similar  weapon  was  lately  in  use. 


♦  LubVock.  -Proh.  Timefw'*  2nd  ed.,  p.  523.  Fa!kner't  **  Patafooia,**  pL  130. 
A  set  of  these  Pauconian  hcims  ia  en^Tmred  by  tbe  Bcv.  J.  G.  Wooi.  **  Xat.  Hial. 
of  Man."  rol.  if.  jv.  529. 

t  SWu^s  -  MeiTick*  Ann.,"  pi.  xciii.  I. 

;  Klemma  - Cnltm-Wiaa., "  toL  L  ^  129,    « Coh-GcKh., '  roL  x.  pL  in.  4. 
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and  is  thus  described  by  Lewis  and  Clarke,  as  quoted  by  Squier 
and  Dayis  :* — "  The  Shoshonee  Indians  use  an  instrument  which 
was  formerly  employed  among  the  Chippeways,  and  called  by 
them  pogamoggon.f  It  consists  of  a  handle  22  inches  long,  made 
of  wood  covered  with  leather,  about  the  size  of  a  whip-handle. 
At  one  end  is  a  thong  2  inches  in  length,  which  is  tied  to  a  stone 
weighing  two  pounds,  enclosed  in  a  cover  of  leather ;  at  the  other 
end  is  a  loop  of  the  same  material,  which  is  passed  around  the 
wrist  to  secure  the  implement,  with  which  they  strike  a  powerful 
blow."  Another  form  of  club  in  use  among  the  Algonquins  con- 
sisted of  a  roimd  boulder  sewn  in  a  piece  of  fresh  skin  and 
attached  to  the  end  of  a  long  handle,  to  which,  by  the  drying  of 
the  skin,  it  became  firmly  attached.  An  engraving  of  a  drimistick- 
like  club  of  this  character  is  given  by  Schoolcraft.?  Unfortunately, 
however,  the  existence  of  such  a  weapon  in  early  times  is  not 
susceptible  of  proof  Whatever  the  purpose  of  these  British  balls 
of  stone,  they  seem  to  belong  to  a  recent  period  as  compared  with 
that  to  which  many  other  stone  antiquities  may  be  assigned. 

•  "  Anc.  Mon.  Mississ.  VaUey,"  p.  219. 

t  The  same  name,  pogamagan,  is  applied  by  the  IndiaxiB  of  the  Mackenzie  River 
to  a  different  form.     8ee  *'  Reliq.  Aquit,"  p.  62. 
i  "  Ind.  Tribes,"  vol.  i.  pi.  xv. 
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Another  object  in  Btoce,  not  onfrequently  found  in  gravfls,  but 
of  which  the  use  is  not  absolutely  certain,  is  a  rectangular  {date 
usually  round  on  one  face,  and  boJloic  on  the  other,  with  perfon- 
tions  at  cither  end.  These  plates  are  conunonly  formed  of  a  close- 
grained  green  chlorite  slate,  are  very  neatly  finished,  and  vary 
considerably  in  length  and  proportions. 

Tho  specimen  ahown  in  Fig.  S5S  is  in  the  Uasenm  of  tbe  Btiaety  of 
Antiquaries  of  Scotland,  and  hAs  already  been  engraved  by  WQson,*  and 

Broagbly  fignred  in  the  IVillikirf  Arckaologieal  Maga- 
sine.  It  was  found  aloDgside  of  a  human  skeleton, 
ia  a  ludely  \-aalted  chamber  in  a  large  tumolns  on  the 
shore  of  Broadford  Bar,  Isle  of  Skye.  It  is  formed 
of  pale  green  atooe  polished,  and  has  at  one  end  an 
ornamental  border  of  slightly  indented  orals.  In  the 
same  musenmt  is  another  of  longer  proportioiis, 
being  4|  inches  by  1}  inches,  formed  of  fine-grained 
greenish -coloured  stone,  and  having  at  each  corner  a 
smalt  perforation.  It  was  found,  together  with  an 
nm  and  the  remains  of  a  skt-letun.  in  a  EhoH  cist  od 
^^--^  -~^  the  Una  of  Fvrish.  Evantown.  Ross-shire.  It  w 
~^  shown  in  Fig.  354.  There  is  also,  in  the  same  maseniu. 
n«.  »M.-i^  rf  fAT'-t  ^  fragment  of  a  datt.T  specimen  formed  of  indnrated 
clav-slale  of  a  lightish  green  colour,  perforated  at  one  end  with  three 
small  holes.  It  was  found  in  a  stone  circle  called  "  The  Standing  Stones 
of  Havne.";  In  the  Arbuthnot  Moseom.  Peterhead,  is  another  object  of 
this  class,  4 1  inches  long,  with  a  bole  at  each  comer,  and  slightly  rounded 
on  one  fkce  and  hi>llow  oo  the  other.  It  was  found  at  Craden.;  Aber- 
deenshire, in  a  cist  surmouoted  by  a  small  tumulus.  In  the  cist  were 
the  skeletons  of  an  adult  and  a  youth,  as  well  as  portions  of  that  of  a 
dog.  Tbcy  Wt're  ^accompanied  by  two  rude  urns,  seven  flint  airuw-beada, 
and  two  flint  knives. 

•  ■•  IVh.  Ann  .-f  Jkv;.."  vol.  i.  ^  223. 

t  /v«-.  ,<»■,  .I»r.  .>.v.-..  \oI.  xi.  p.  iZ3. 

:   7V«,  A.C.  At!.  S.V!..  vo;.  ii.  p,  4*».     -  Cat-  ilia.  Aivb.  Inrt.  Ed.,"  b.  3ft. 

(  WU»n.-F.  A.of*.."»wl.Lp.:«.    -CiLMofcA.  I.  Ed.,*  p.  II. 


BRACEKS   OF   STONE.  381 

The  earlieet  recorded  discovery  of  these  objects  in  EnglKtid  is  that 
which  has  already  been  mestioaed  as  having  taken  place  at  Tring  Qrove, 
Herts,  about  176S.*  In  this  case  a  skeleton  was  fonnd  in  sinking  a 
ditch  in  level  gronnd  ;  between  the  legs  were  some  flint  arrow-heads, 
and  at  the  feet  "  some  small  slender  stones,  polished,  and  of  a  greenish 
cast ;  convex  on  one  side,  and  concave  on  the  other ;  the  larger  were 
fonr  inches  long  and  one  broad ;  the  smaller  not  quite  foor  inches  long 
nor  one  inch  broad,  somewhat  narrower  in  the  middle,  with  two  holes 
at  both  ends."  The  interment  was  accompanied  by  two  nme,  and  a  ring 
of  jet,  perforated  for  snapension  at  the  edge.  To  judge  from  the  plate 
and  description,  the  loDger  of  the  "  slender  stones  "  bad  not  been  bored 
With  boles  at  either  end. 

An  oblong  piece  of  chlorite  slate,  6}  inches  long,  1}  inches  broad,  and 
^  inch  thick,  ronnded  on  one  face  and  hollowed  on  the  other,  was  found 
in  a  gravel-pit  at  Aldington,  Worcestershire,  f     It  has  fonr  boles  throngb 


it,  one  at  each  corner,  just  large  enough  on  the  ronnded  face  to  allow  a 
fine  Ugament  to  pass  throngb,  and  ooantersunk  on  the  other  face.  The 
plate  of  chlorite  slate  shown  in  Fig.  355  is  flat  instead  of  hollowed,  and 
the  holes  at  the  comers  are  countersnnk  on  both  faces.  It  was  fonnd  in 
a  barrow  on  Ronndway  Hill,  J  near  Devizes,  in  front  of  the  breast  of  a 
skeleton,  between  the  bones  of  the  left  forearm,  and  had,  when  found,  a 
small  fragment  of  bronze,  possibly  the  tang  of  a  knife,  mnch  eorroded, 
adhering  to  it.  In  the  same  barrow  were  a  flint  stemmed  and  barbed 
arrow-head  like  Fig.  827,  and  a  tanged  bronze  dagger.  This  plate  haH 
been  kindly  lent  to  me  by  Mr.  Cunnington,  of  Devizes,  who  discovered  it. 

A  somewhat  similar  example,  formed  of  a  green-coloured  stone,  was 
fonod  in  a  gravel-pit  at  Lindridge,  Worcestershire.  J    It  is  about  4)  inches 

■  ^fvi*o/.,vol.  viilp.4as,pl.  111.    t   J''i"«AW.^rfA.Jfv,"'l.  I.  (1867},pl.vi. 

*    ff-Ulili.  Arth.  Maf.,  vol.  ili.  p.  188.     Cran.  BHI.,  vol.  ii.  pi.  42,  p,  S. 

f  Artk.  Janra.,  vol.  vi.  p.  408.  AlUo*'  "  W(ircc«l«tsh.,"  p.  14>.  Anh.  /aura., 
wL  zriti.  p.  160. 
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by  1  inch,  and  \  inch  thick ;  bat  it  has  been  perforated  at  one  end  only, 
with  a  conntersnnk  hole  in  each  of  the  two  comers,  a  third  hole 
between  them  being  only  partly  drilled.  The  other  end  is  somewhat 
sharper  and  nndriUed. 

In  the  Christy  Collection  is  a  plate  of  pale  green  stone,  4^  inches 
long,  with  both  iaces  somewhat  ronnded,  one  of  them  polished,  and  the 
other,  which  is  rather  flatter,  in  jdaces  striated  transversely  by  coarse 
grinding.  At  each  end  are  three  smaU  countersunk  perforations  in  a 
line  witii  each  other.  It  was  found  with  two  small  ornamented  nms 
near  Brandon,  Suffolk. 

In  a  barrow  near  Sutton  *  Sir  R.  Colt  Hoare  found,  under  the  rjght 
hand  and  close  to  the  breast  of  a  contracted  skeleton,  a  i^te  of  bine 
slate  4^  inches  long  and  2}  inches  wide,  with  three  small  countersunk 
holes  arranged  in  a  triangle  at  either  end.  Near  it  were  two  boar*s  tusks 
and  a  drinking-cup. 

Another  variety  has  but  one  hole  at  each  end,  and  is  flat  and  broadest 
in  the  middle.  Iq  a  cist  in  a  barrow  on  Mere  Down,  Wiltshire,!  were 
two  skeletons,  near  the  left  side  of  the  larger  of  which  was  a  small 
bronze  dagger,  with  a  tang  for  insertion  in  the  hilt,  and  a  piece  of  grey 
slaty  stone  about  4  inches  long,  and  1}  inches  broad  in  the  middle,  per- 
forated at  the  ends.  A  drinking-cup,  and  an  instrument  of  bone,  and 
two  circular  ornaments  of  gold  accompanied  the  interment.  A  similar 
curious  thin  stone,  pierced  with  a  hole  at  either  end,  was  found  with 
part  of  a  bronze  spear  and  other  objects,  associated  with  burnt  human 
remains  in  a  barrow  at  Bulford,  Wilts.  ^  Another,  8^  inches  long,  neaiiy 
an  inch  broad  in  the  middle,  and  only  the  fifth  part  of  an  inch  in  thick- 
ness, was  found  near  the  tumulus  at  Broadford  Bay,  Isle  of  Skye,§ 
already  mentioned,  and  is  shown  in  Fig.  856. 

A  few  specimens  of  the  same 
character  as  Figs.  853  and  856  have 
been  found  in  Ireland.  In  that  coun- 
try, also,  the  same  slaty  material 
was  used,  sometimes  green,  and 
ng.36«^i.ieofskye.  i  sometimes  red  in  colour. 

The  curious  plate  of  fine  soft  sandstone,  4  inches  long  and  perforated 
at  each  end,  found  in  the  Genista  Cave  at  Gibraltar,,]  may  possibly 
belong  to  this  class,  but  it  is  by  no  means  certain. 

The  material  of  which  this  class  of  objects  is  formed  is  not  ex- 
clusively stone.  A  plate  of  bone,  (to  judge  from  the  engraving,) 
about  3|  inches  by  f  inch,  bored  through  at  each  end  from  the 
sides  and  back,  so  as  not  to  interfere  with  the  face,  was  found 
with  a  small  bronze  celt,  mounted  as  a  chisel  in  stag's  horn,  and 
with  bone  pins  and  two  whetstones,  in  a  barrow  near  Everley.lT 
It  is  doubtful  whether  the  richly  ornamented  flat  plate  of  gold, 

•  •*  South  Wilte,"  p.  103.  f  Hoare*8  "  South  WflU,"  p.  44. 

1  Arrk.  Jottrfi.f  vol.  vi.  p.  319. 

i  Wilson,  **  P.  A.  of  S.,^*  vol.  i.  p.  223.    I  am  indebted  to  Me«rs.  M«^^ni««  t^^d 
Co.  for  the  ose  of  this  block. 
I  Tr0H$,  lYth,  Cony.,  1868,  pi.  viii.  2.         5  Hoftre*s  ''South  Wfltf,**  p.  1S2. 
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with  a  hole  at  each  comer,  found  with  a  bronze  dagger  in  a  barrow* 
at  Upton  Lovely  was  destined  for  the  same  purpose.  It  led,  however. 
Sir  R.  C.  Hoare  to  regard  the  slate  plate  from  the  barrow  near  Sutton 
as  a  mere  ornament,  ''  an  humble  imitation  of  the  golden  plate 
found  at  Upton  Level."  Others  have  regarded  these  stone  plates 
as  amulets  or  charms ;  t  as  destined  to  be  affixed  to  the  middle  of  a 
bow;$  or  as  personal  decorations.§  Wilson  has  called  attention  to 
their  similarity  to  the  perforated  plates  of  stone,  of  which  such 
numerous  varieties  are  found  in  North  America.  II  The  holes  in 
these,  however,  are  very  rarely  more  than  two  in  number,  and 
sometimes  only  one,  and  these  almost  always  near  the  middle 
of  the  stone  ;  their  purpose  possibly  being  to  serve  as  draw-holes 
for  equalizing  the  size  of  cords,  in  the  same  manner  as  twine  is 
polished  and  rendered  uniform  in  size  by  being  drawn  through  a 
circular  hole  by  European  manufacturers  at  the  present  day. 
They  may,  however,  have  served  as  ornaments,  or  even  in  some 
cases  as  guards.  One  engraved  by  Squier  1[  is  much  like  Fig.  356, 
but  thinner,  and  with  the  holes  rather  further  from  the  ends. 
Schoolcraft  ••  suggests  their  employment  to  hold  the  strands  or 
plies  apart  in  the  process  of  twine  or  rope-making. 

The  Rev.  Canon  Ingram,  F.G.S.,tt  has,  however,  suggested 
that  those  British  plates  were  bracers  or  guards,  to  protect  the 
left  arm  of  the  wearer  against  the  blow  of  the  string  in  shooting 
with  the  bow,  like  those  in  use  by  archers  at  the  present  day.  In 
corroboration  of  this  view,  he  cites  the  position  of  the  plate  in  the 
Roundway  barrow,  between  the  bones  of  the  left  forearm,  and  the 
fact  of  so  many  of  them  being  hollowed  in  such  a  manner  as  to 
fit  the  arm,  while  he  argues  that  the  similarity  in  the  character 
and  position  of  the  perforations,  in  the  hollowed  and  flat  varieties, 
aflbrds  presimiptive  evidence  that  the  use  of  both  kinds  of  tablets 
was  the  same.  I  am  inclined  to  adopt  Canon  Ingram's  view, 
though,  unless  there  was  some  error  in  observation,  plates  of  this 
kind  have  been  occasionally  found  on  the  right  arm.  In  a  barrow 
near  Driffield,^^  examined  by  the  late  Lord  Londesborough  in  1851, 
was  a  chamber  containing  a  contracted  skeleton,  the  bones  of  the 

•  Iloare's  "  South  Wilts,"  p.  99. 

t  ^4rch,  Joum,y  vol.  vi.  p.  319.     Cran.  Srit,,  vol.  i.  p.  SO. 

:  "  Cat  Mu8.  Arch.  Inut.  Ed.,"  p.  U.         i  WiUon,  "  P.  A.  of  8.,**  toI.  i.  p.  224. 

H  "  Anc.  Mon.  Miinm.  Valley,"  p.  287.         5  "  Abor.  Mon.  of  Kew  York/'^  p.  79. 

•♦  "  Ind.  Tribes,"  vol.  i.  p.  89.  ft   mits  Areh.  Mag.,  vol.  x.  (1867),  p.  109. 

XX  Arch,,  vol.  xzxiv.  p.  254.  Since  this  was  written  I  have  had  an  opportunity 
of  examining  this  bncer,  and  find  that  it  is  of  the  same  green  kind  of  stone  as  the 
others. 
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right  arm  of  which  *'  were  laid  in  a  rery  singular  and  beantifiil 
armlet,  made  of  some  large  animal's  bone,  about  6  inches  long,  and 
the  extremities,  which  were  a  little  broader  than  the  middle, 
neatly  squared ;  in  this  were  two  perforations  about  half  an  inch 
from  each  end,  through  which  were  bronze  pins  or  riTets,  with 
gold  heads,  most  probably  to  attach  it  to  a  piece  which  had  paased 
round  the  arm  and  been  fastened  bv  a  small  bronze  buckle,  which 
was  found  underneath  the  bones."  In  the  cist  were  also  a  bionxe 
dagger,  with  a  wooden  sheath  and  handle,  some  large  amber 
beads,  a  drinking-cup,  and  the  upper  part  of  the  skull  of  a  hawk. 
Possibly  this  ancient  warrior  was  left-handed,  like  the  seven  hun- 
dred  chosen  men  of  Benjamin,  eyery  one  of  whom  could  yet  sling 
stones  at  an  hair  breadth,  and  not  miss.  Certainly  this  oblong 
plate  strapped  upon  the  arm  is  curiously  similar  in  character  to 
the  bracer  in  use  in  England  in  the  sixteenth  century,  which, 
though  sometimes  of  other  materials,  consisted,  according  to 
Paulus  Jovius,*  of  a  bone  tablet.  A  bracer  of  carved  ivory,  of  the 
sixteenth  century,  is  in  the  Meyrick  Collection.t  Among  the 
archers  of  ancient  Egypt  ^  we  find  that  similar  guards  were  in  use 
for  the  left  arm.  lliese  were  not  only  fa^ened  round  the  wrist, 
but  secured  by  a  thong  tied  above  the  elbow.  The  material  of 
which  they  were  formed  appears  to  be  unknown.  On  a  Roman 
monuments  found  in  the  North  of  England  a  soldier  is  repre- 
sented with  a  bow  in  his  hand,  and  a  bracer  on  his  left  arm. 
The  Esquimaux  II  of  the  present  day  also  make  use  of  a  guard, 
to  save  the  wrist  from  the  recoil  of  the  string.  It  is  usuaUy 
composed  of  three  pieces  of  bone,  about  4  inches  in  length,  but 
sometimes  of  one  only,  and  is  fastened  to  the  wrist  by  a  bone 
button  and  a  loop.  An  ivory  guard,  attached  by  a  strap  and  buckle 
to  the  arm,  is  still  worn  in  India.  AMiatever  was  the  purpose  of 
those  in  stone,  they  seem  to  belong  to  the  latter  part  of  the  Stone 
Period,  and  to  have  continued  in  use  in  that  of  Bronze. 

These  bracers  have  occasionallv  been  found  in  Denmark.  One 
of  red  stone,  4  inches  long,  and  with  four  holes,  was  found  in  a 
dolmen  near  Assens.  It  is  ornamented  with  parallel  lines  along 
the  ends,  and  part  of  the  way  along  the  sides.  Another,  3  inches 
long,  from  a  dolmen  in  Langeland,  is  of  bone,  with  but  two  holes, 

•  *'  De«c.  Anjrl.,"  ap.  Bale«  Ed.  Oporinu  vol.  ii.  p.  21- 
t  Skelton'A  **  Mevrick'n  Armour,*'  pi.  xxxiv. 
;  Wilkinaon's  **  Anc.  Eg.."  toI.  i.  p.  306. 
}  Bruce.  -  Kommn  Wall,"  3rd  ed.,  p.  197. 
j  Wood^  ••  Xat.  IIi*t.  of  Man,"  toI.  ii.  p.  710. 
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and  is  ornamented  with  cross  bands  of  zigzag  lines.  Both 
are  engraved  in  the  "  Guide  ninstr^  du  Mns^e  des  Antiquities  du 
Nord."  *  What  appears  to  be  one  of  bone,  found  with  two  skeletons, 
but  with  no  other  objects,  in  a  barrow  in  Denmark,!  has  also  been 
engraved.     A  second  was  foimd  under  similar  circumstances. 

Although,  possibly,  not  strictly  within  the  scope  of  the  present 
work,  it  will  be  well  here  to  make  a  few  observations  relating  to 
the  other  articles  formed  of  bone  which  are  occasionally  foimd  in 
association  with  those  of  stone.  More  than  three  dozen  bone 
instruments  were  foimd  in  the  Upton  Lovel  barrow,+  already 
frequently  mentioned.  Most  of  them  wore  pointed,  varjring  in 
length  from  about  3  to  9  inches,  and  formed  apparently  from  the 
leg-bones  of  different  mammals.  They,  for  the  most  part,  show  a 
portion  of  the  articular  surface  at  the  end  which  has  not  been 
sharpened,  at  which  also  they  are  perforated.  Mr.  Cunnington, 
their  discoverer,  was  of  opinion  that  they  had  been  used  as  arrow 
or  lance-heads ;  and  possibly  some  of  the  larger  specimens  served 
as  javelin-points,  even  if  the  smaller  were  merely  pins  to  aid  in 
fastening  the  dress,  to  which  they  were  secured  by  a  string  passed 
through  the  hole,  so  as  to  prevent  their  being  lost.  I  have  what 
is  decidedly  a  lance-head,  5f  inches  long,  made  from  a  leg-bone, 
probably  of  a  roe-deer,  which  has  been  pointed  by  cutting  the 
bone  obliquely  through,  so  as  to  show  a  long  elliptical  section ; 
while  the  articular  end  has  been  excavated  into  the  cavity  of  the 
bone,  so  as  to  form  a  socket  for  the  shaft,  which  was  secured 
in  its  place  by  a  pin,  passing  through  two  small  holes  drilled  in 
the  bone.  It  was  found  in  Swaffham  Fen,  near  Cambridge. 
Other  spear-heads  of  much  the  same  character,  from  the  same 
district,  from  Lincolnshire,?  and  from  the  river  Thames,  are  in 
the  British  Museum,  and  some  of  them  have  been  described  and 
figured  by  Mr.  Franks. 

A  pin  or  awl  of  bone, II  4^  inches  long,  made  from  the  fibula  of 
some  small  animal,  probably  a  roe-deer,  split,  and  then  rubbed  to 
a  point,  was  among  the  objects  found  by  the  Rev.  W.  Greenwell, 
F.S.A.,  at  Grime's  Graves,  Norfolk,  as  well  as  the  roimded  piece  of 
bone  already  mentioned  at  p.  31. 

Bone  pins  or  skewers,  closely  resembling  those  from  British 
barrows,  are  of  frequent  occurrence  on  the  sites  of  Boman  occu- 

♦  2nd  od.,  1870,  p.  7.     •*  Aarbiig.  f.  N.  0.,"  1868,  p.  100. 

t  "Ann.  for  Nord.  Oldk.,"  1840-1,  p.  166.   Madsen,  " Afbild.,"  pi.  xxt.  10. 

i  Arch.,  vol.  XV.  p.  122.    Hoare'u  "South  Wilta,"  p.  76. 

§  Proc.  Soe,  Ant.,  2nd  8.,  vol.  ].  p.  162.        H  Jottrn.  Ethn,  8oe.,  vol.  ii.  p.  429. 
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pation.  In  the  name  of  fibula^  as  applied  to  the  small  bone  of  the 
leg,  we  have  an  acknowledgment  of  its  adaptability  for  making 
such  pins ;  in  the  same  way  as  the  name  of  its  concomitant  tilria 
designates  the  bono  best  adapted  for  making  into  flutes. 

Bone  pins,  perforated  at  one  end,  were  found  in  several 
of  the  barrows  explored  by  the  late  Mr.  Bateman,*  both  with 
burnt  and  unbiimt  bodies.  Mr.  Greenwell  has  also  found  them 
in  the  Yorkshire  timiuli ;  in  three  instances  with  burnt  bodies. 
I  foimd  one  also  in  a  disturbed  barrow  at  Sutton  Cheney, 
Leicestershire,  which  I  opened  in  1851.  Others  without  the 
hole,  some  of  which  are  termed  spear-heads  by  Mr.  Bateman, 
were  found  in  Derbyshire  and  Staflbrdshire  barrows,t  with  burnt 
and  unbiimt  bodies,  associated  with  instruments  and  arrow-heads 
of  flint.  Another  was  foimd  with  burnt  bones  in  a  barrow  at 
Hacpen  Hill,^  Wilts;  and  part  of  one  in  the  long  barrow  at 
West  Kcnnet.§ 

It  seems  probable  that  many  of  these  pointed  instruments  may 
have  been  used  as  awls,  for  making  holes  in  leather  and  soft 
materials.  Others,  as  Mr.  Bateman  and  Mr.  Greenwell  suggest, 
may,  with  the  imbumt  bodies,  have  fastened  some  kind  of  shroud ; 
and  vdxh.  the  burnt,  have  served  to  pin  a  cloth  in  which  the  ashes 
were  placed,  after  being  collected  from  the  fimeral  pile. 

In  the  Heathery  Bum  Cave,  where  so  many  interesting  bronxe 
relics  were  found,  there  also  occurred  a  large  number  of  bone  pins 
or  awls,  a  cylindrical  bone  bead  Vo  inch  long,  a  bone  tube  1 J  inches 
long  with  a  small  perloration  at  the  side,  a  pierced  disc  of  bone 
Tj  inches  in  diameter  and  \  inch  thick,  and  a  flat  bone  blade, 
somewhat  resembling  in  form  a  modem  p;iper-cutter,  7^  inches 
long  and  \\  inches  broad.  This  same  flat  form  of  instrument, 
al>out  GJ  inches  long  and  l  inch  broad,  occurred  in  the  Green 
Low  barrow,  \  Derbyshire,  but  then  in  company  with  a  fine  flint 
dagger  and  stemmed  and  barbed  arr^^jw-heads,  and  with  a  bone 
jrin.  Mr.  Bateman*^  thought  that  tht^e  instrunieuts  might  have 
served  as  mcxlelliuir  TvxUs  lor  making  pottery,  c»r  as  mesh  rules  for 
netting.  i>ne,  IJ  iu*.hes  long,  with  a  driuking-cup  and  \~arious 
instraments  of  flint,  aciumpanietl  a  contracted  interment  in  a 
ri^K'k-:?rave  on  Smerrill  M<.vr.**  Derbvshife.    With  a  similar  inter* 

•  "T.n  VtAW*  Pi^vln;r*/'  pp.  :>,  114.      (>.:ii,  i?r.7..  vol.  ii.  pi.  m,  p.  2. 

t  •'  l\ :;  Vt\ir>*  Pij:/*  pp.  4 ».  77,  S3,  112.  :  .^  :.•..*.  -o.'.  .ir.  i.  /s#f^  p.  CI. 

>^  .i".  ■».,  vv^l.  wxv.ii.  p.  4K*. 

i*'-t   .» •  i;.,  \^!.  ii.  y!.  41.  p.  ?.   -  Vrt=t.  Ant.  Perl* . "  p.  CA      5  CjimI-'C-*:.  t-  5. 
"•  "  Ten  Wars'  1%.,"  p,  10:?.  ^ 
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ment  in  a  barrow  on  Haddon  Field*  was  one  6 J  inches  long,  cut 
from  the  horn  of  a  red-deer,  a  flint  arrow-head,  and  a  small  bronze 
awl.  Two  others,  cut  from  the  ribs  of  a  large  animal,  and  two 
barbed  flint  arrow-heads,  were  found  inside  a  "  drinking-cup "  at 
the  head  of  a  contracted  skeleton  in  Mouse  Low ;  t  and  others, 
again,  with  barbed  flint  arrow-heads,  occurred  with  calcined  bones 
at  Ribden  Low.J  They  have  also  been  found  in  Dorsetshire,  per- 
forated.§  Whether  theso  instruments  really  served  the  purposes 
suggested  by  Mr.  Bateman  it  is  impossible  to  determine ;  but  they 
seem  well  adapted  either  for  finishing  ofl*  the  surface  of  clay  ves- 
sels, or  for  netting,  an  art  with  which  the  Swiss  Lake-dwellers  of 
Robenhausen  II  were  acquainted,  though  in  that  settlement  but 
slight  traces  of  a  knowledge  of  metal  are  exhibited. 

Although  needles  of  bone,  carefully  smoothed  all  over,  and 
having  a  neatly  drilled  eye,  have  been  found  in  the  cave-deposits 
both  of  Britain  and  France,  but  few  such  instruments  have,  as 
yet,  been  discovered  in  theso  countries  with  any  objects  of  the 
Xeolithic  Period. 

A  bodkin  or  needle  of  wood,  6  inches  long,  and  of  the  ordinary 
form,  was,  however,  found  in  company  with  a  small  bronze 
dagger-blade,  in  an  urn  containing  burnt  bones  near  Tomen-y-mur, 
Carnarvonshire.     It  is  engraved  in  the  Archceological  Journal.^ 

Needles  of  bone,  both  with  the  central  hole  (like  some  of  those  of' 
the  Bronze  Age)  and  with  the  eye  at  the  end  (like  those  of  the 
present  day),  have  also  been  found  in  the  Swiss  Lakes.**     One  of 
the  latter  class  was  discovered  in  the  Genista  Cave  at  Gibraltar.!! 
It  is  hard  to  say  to  what  period  it  belongs. 

Needles  of  both  forms  have  been  found,  with  arrow-heads  and 
other  articles  of  flint,  in  Danish  grave-chambers.  XX 

The  pins  or  awls,  already  described,  are  so  rude  and  clumsy, 
and  so  large  at  the  perforated  end,  that  they  could  never  have 
been  intended  for  use  as  needles  ;  and  when  wo  consider  that  the 
principal  material  to  be  sewn  must  have  been  the  skins  of  animals, 
and  that,  even  at  the  present  day,  needles  are  hardly  ever  employed 
for  sewing  leather,  but  bristles  are  attached  to  the  end  of  the  thread, 
and  passed  through  holes  prepared  by  an  awl,  it  seems  possible 
that  needles,  if  ever  they  were  used  for  this  particular  purpose,  may 
have  been  superseded  at  a  very  remote  period.     The  small  bronze 

♦  "T.  Y.  D.,*'  p.  107.  t  Op,  eit.,  p.  116.  Arch,  Auoe.  Joum,,  vol.  vii.  p.  216. 
J  Op.  cit.,  p.  127.  §  Areh,  Jour.,  vol.  v.  p.  3)2.  ||  Keller, " LakeDwelL,"  p.  328. 
H  Vol.  xxiv.  p.  17.  •♦  "  Lo  Hon,  "  UHomme  Fo§f.,"  2iid  od.,  p.  186. 

ft  Trans,  Ftth,  Oong.^  1868,  pL  ix.  p.  126.  XX  Madaen,  '*  Afbild.,*'  pL  xvii. 
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awl,  80  frequently  found  in  barfows,  is  smgularl j  like  the  *'  coIk 
ler's  awl "  of  the  present  day,  though  straight,  and  not  cnrred. 

Among  the  Danish  *  antiquities  of  bronze  we  find  a  Temarkable 
form  of  needle  or  bodkin,  about  2^  or  3  inches  long,  bluntly 
pointed  at  each  end,  and  provided  with  an  oval  eye  in  the  centre^ 
so  that  it  could  be  passed  through  a  hole  in  cither  directfooKL 
This,  with  a  bronze  awl  for  boring  the  holes,  and  a  pair  of 
tweezers  to  assist  in  drawing  the  needle  through,  appears  to  hare 
constituted  the  sewing  apparatus  of  that  day.  I  mention  this  fonn 
of  needle  because  in  Ribden  Low,t  Staffordshire,  Mr.  Carrington 
found,  together  with  a  burnt  interment,  some  instromenta  and 
barbed  arrow-heads  of  flint,  and  some  bone  implements  **  pcnnted 
at  each  end"  and  ''perforated  through  the  middle,"  which  may 
possibly  have  served  such  a  purpose.  I  cannot,  however,  speak 
as  to  their  size,  for  no  dimensions  are  given  by  Mr.  Bateman.  In 
another  barrow,  at  Bailey  Hill,^  some  calcined  bones  were  accom- 
panied by  a  pair  of  bone  tweezers,  neatly  made  and  perforated  tat 
suspension. 

Some  of  the  needles  of  horn  or  bone  in  use  among  the  Tndiann 
of  Xorth  America  §  were  in  shape  much  like  miniature  elepliaiiti' 
tusks. 

Another  bone  implement  appears  to  have  been  a  chisel,  of  which 
a  good  specimen  was  found  by  the  Rev.  TV.  C.  Lukis,  F.S JL,  in 
a  chambered  barrow  at  Temple  Bottom,'!  Wilts.  It  is  formed  of 
a  portion  split  from  a  leg-bone  of  some  mammal,  aVout  3J 
inches  long,  and  ^'  inch  wide,  sharpent-d  from  both  faces  to  a  seg- 
moiitdl  edire  at  one  end.  A  broader  instrument  of  the  same 
character  was  found  with  some  long  bone  pins  or  awls  near  Caw- 
ilor  Castle :*^  and  ''a  celt-shaped  instnmient,  5  inches  long,  with 
a  ouiting  edge,  made  from  part  of  the  lower  jaw  of  a  large  qoa- 
tlniped,  rubl^  down,"  was  found  with  calcined  tones  in  a  barrow 
near  ilonsal  Dale.** 

As  has  alivady  Iven  mentioned.  Vone  instruments  in  the  shape 
o{  a  chiM:-!  have  bcon  found  in  considerable  numbers  in  the  Swiss 
I-ake-d welling^  and  elsewhere,  and  have  be^cn  n  garded  as  having 
Khu  us^-d  in  n-.:k:n:r  and  omamentinir  earthen  vessels.**  That 
Vv-ne  eh:s^!s  are,  however,  susoeptille  o!  rccre  extensive  nso,  is 
yroYC\;  ly  the  practice  cf  the  KLih-c^qu-:   Indi:xs   of  Noc-tka 
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Sound,*  who,  without  the  aid  of  fire,  cut  down  the  large  cedars 
for  their  "dug-out"  canoes  with  chisels  formed  from  the  horn  of 
the  Wapiti,  struck  by  mallets  of  stone  haftod  in  withes,  and  some- 
what like  dumb-bells  in  shape. 

The  only  other  form  of  implement  I  need  mention  is  that  of  a 
hammer  formed  of  the  lower  end  of  a  stag's  horn,  cut  off  and  per- 
forated. One  of  these  was  found  with  a  skeleton  in  Cop  Head 
Hill  barrow,  t  near  Warminster,  together  with  fragments  of  flint 
"polished  by  use;"  and  another  in  a  barrow  near  Biggin,+  with 
a  contracted  interment,  and  in  company  with  flint  celts,  arrow- 
heads, and  knives.  The  Rev.  W.  GreenwcU  has  likewise  found  one 
in  a  barrow  at  Cowlam,  Yorkshire,  with  an  unbumt  body.  They 
have  also  been  foimd  in  some  numbers  in  the  Thames,  near  Kew. 

I  have  already  spoken  of  the  use  of  stags'  horns  for  pick-axes, 
and  for  sockets  for  stone  hatchets;  occasionally,  also,  the  horn 
was  brought  to  a  sharp  edge  and  used  as  an  axe  or  hoe.§  Stag's- 
hom  axes  occur  in  various  countries  on  the  Continent.  They  are 
by  no  means  rare  in  Scandinavia,  except  in  the  case  of  their  having 
ring-ornaments  and  other  figures  engraved  upon  them.ll  On  an 
adze  of  this  kind,  in  the  Stockholm  Museum,  is  engraved  the 
spirited  representation  of  a  deer.  In  one  instance  K  an  axe  has 
been  made  from  the  ulna  of  a  whale.  Lindenschmit**  has  en- 
graved several  of  horn,  principally  from  Hanover.  They  occur 
also  in  France. ft  Beads  and  buttons  of  bonet^  have  been  foimd 
with  early  interments ;  but  the  curious  bone  objects  discovered  in 
a  pit  at  Leicester,  §§  and  in  the  caves  at  Settle,  Yorkshire,  II II  belong 
apparently  to  too  recent  a  period  to  be  here  discussed.  Some 
beads  and  ornaments  formed  of  bone  will  be  mentioned  in  a  sub- 
sequent chapter. 

♦  Catiin'i  "  La«t  RamWea,"  p.  101.  f  Hoaro's  *'  South  Wats,"  p.  68. 

t  "Vert.  Ant.  Derb./'  p.  42. 

i  Rproat,  "Scones  and  Studies  of  Savage  Life,"  1SC8,  p.  86.  Trans.  Eth,  Soe., 
N.  S.,  vol.  V.  p.  250. 

y  Ant,  TidsL,  1862—64,  p.  9.  Iftm.  de  la  Hoc.  det  Ant.  du  Nord,  1860—60,  p.  29. 
Madflcn,  "  Af  b.,"  pi.  xxv. 

^  Mint,  de  la  8.  d.  A.  du  N.,  1846—49,  p.  163. 

••  **  Alterth.  u.  heid.  Vora.,"  vol.  i.  lleft  v.  Taf.  1.  Seo  also  "  Horro  Ferales," 
pL  i. 

ft  Boucher  de  Perthes,  "Ant.  Celt,  ct  Ant6d./'  vol.  i.  pi.  ii.  6,  7* 

11  Arch.,  vol.  XXX.  p.  330.     Hoarc's  "S.  W.,"  p.  103. 

{}  Proc.  Soe.  Ant.,  2nd  8.,  vol.  i.  p.  24G.        ||||  Sm'th's  "  Coll.  -cVnt.,"  vol.  i.  p.  09. 


CHAPTER  XX. 

SPIXDLE-WHORLS,    DISCS,   SLICKSTX)X£Sy    WEIGHTS,   AXD   CUPS. 

Besides  the  weapons  and  implements  used  in  warfiire  and  the 
chase,  as  well  as  for  various  constructive  purposes,  there  were  in 
ancient  times,  as  at  present,  numerous  implements  and  utensils  of 
stone  devoted  to  more  purely  domestic  uses.  Some  of  these,  such 
as  com^crushers,  mealing-stones,  querns,  pestles,  and  mortars,  have 
been  treated  of  in  other  parts  of  this  work,  where,  from  the  con- 
nection of  these  instruments  with  other  forms  adapted  for  some- 
what different  purposes,  it  appeared  appropriate  to  describe  them. 
There  are,  however,  other  classes,  connected  principally  with 
domestic  occupations,  such,  for  instance,  as  spinning  and  weaving, 
about  which  it  will  be  necessary  to  say  a  few  words. 

At  how  early  a  period  the  introduction  of  the  spinning-whed 
superseded  to  some  extent  the  use  of  the  distaff  and  spindle  it  is 
difficult  to  say.  It  is  by  no  means  improbable  that  it  was  known 
in  classical  times,  as  Stosch  thinks  that  he  has  recognized  it  on 
antique  gems.  The  distaff  and  spindle  remained,  however,  in  use 
in  many  parts  of  this  country  until  quit<}  recently,  and  arc  still 
commonly  employed  in  some  remote  parts  of  Britain,  as  well  as 
over  a  great  part  of  Europe.  To  how  early  a  date  this  simple 
method  of  spinning  goes  back  we  have  also  no  means  of  judging. 
We  know  that  it  was  in  use  in  the  earliest  times  among  the 
Egj-ptians  and  Greeks  ;  and  we  find,  moreover,  in  the  Lake-habita- 
tions of  S^idtzerland* — even  in  those  which  apparently  belong  to 
a  purely  stone  age — e^'idence  of  an  acquaintance  with  the  arts 
both  of  spinning  and  wea\-ing,  not  oidy  in  the  presence  of 
some  of  the  mechanical  appliances,  but  also  in  the  thread  and 
manufactured  cloth.  The  principal  fibrous  materials  in  use  in 
the  Lakt*-dwellings  were  bast  from  the  bark  of  trees  'chiefly  the 
lime)  and  flax.     No  hemp  has  as  yet  been  found  in  any  Lake- 

•  Keller,  ♦*  Lake  DwcUinj;*,'  p.  32G.    Dcsor,  **  Lcs  ToLifittcs"  p.  30. 
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dwelling.  It  seems  probable  that  the  raw  materials  employed  in 
Neolithic  times  in  Britain  must  have  been  of  the  same  character ; 
but  we  have  here  no  such  means  of  judging  of  the  relative  anti- 
quity of  the  textile  art  as  those  at  the  command  of  the  Swiss 
antiquaries.  Woven  tissues  have,  however,  been  found  with 
ancient  interments  by  the  Rev.  W.  Greenwell,  F.S.A.,*  and 
Messrs.  Mortimer,  but  made  of  wool,  and  not  of  vegetable  fibre. 

In  spinning  with  the  distaff  and  spindle,  the  rotatory  motion  of 
the  latter  is  maintained  by  a  small  fly-wheel  or  "  spindle- whorl," 
very  generally  formed  of  stone,  but  sometimes  of  other  materials, 
vrith.  a  perforation  in  the  centre,  in  which  the  wooden  or  bone 
spindle  was  fastened,  the  part  below  the  whorl  tapering  to  a  point 
so  as  to  be  readily  twirled  between  the  finger  and  thumb,  and  the 
part  above  being  also  pointed,  but  longer,  so  as  to  admit  of  the 
thread  when  spun  being  wound  round  it,  the  yam  in  the  act  of 
being  spun  being  attached  to  the  upper  point.  These  spindle- 
whorls  are,  as  might  be  anticipated,  frequently  found  in  various 
parts  of  the  country ;  and  though,  from  the  lengthened  period 
during  which  this  mode  of  spiiming  was  practised,  it  is  impossible, 
under  ordinary  circumstances,  to  determine  the  antiquity  of  any 
specimen,  yet  they  appear  to  have  been  sufficiently  long  out  of  use 
for  local  superstitions  to  have  attached  to  them,  as  in  Cornwall 
they  are  commonly  known  by  the  name  of  "  Pisky  grinding- 
stones,"  t  or  **  Pixy's  grindstones."  In  North  Britain  +  they  are 
also  familiarly  called  Pixy-wheels,  and  in  Ireland  §  "  Fairy-mill- 
stones." In  Harris  and  Lewis  II  the  distaff  and  spindle  are  still  in 
common  use,  and  yet  the  original  intention  of  the  stone  spindle- 
whorls,  which  occur  there  as  elsewhere,  appears  to  be  unknown. 
They  are  called  clach-nathrach,  adder-atones  or  snake-stones,  and 
have  an  origin  assigned  them  much  like  the  ovum  anguinum  of 
Pliny.  **  When  cattle  are  bitten  by  snakes,  the  snake-stone  is 
put  into  water,  with  which  the  affected  part  is  washed,  and  it  is 
cured  forthwith."  This  is  the  less  miraculous  from  there  being 
no  venomous  snakes  in  the  islands.  Glass  beadsK  with  spirals  on 
them  seem  to  have  been  regarded  as  even  more  efficacious. 

Spindle-whorls  vary  considerably  in  size  and  weight,  being 
usually  from  an  inch  to  an  inch  and  a  half  in  diameter,  but 
occasionally  as  much  as  from  two  to  three  inches.    They  are  some- 

•  Arch,  Jonrn^  vol.  xxii.  p.  253.  t  lb.,  xxvi.  p.  184.         J  lb.,  xxvi.  p.  184. 

\  Wilde,  "  Cat.  Mua.  K.  I.  A.,*'  p.  116.  ||  Vroc.  iS,  A,  Scot,,  vol.  iv.  pp.  72,  119—286. 
%  rroe.  8.  A.  Scot.,  vol.  v.  p.  313. 
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times  flat  at  the  c^lgo  or  cylindrical,  but  moro  frequently  roonded. 
They  iliSer  much  in  tho  degree  of  finish,  some  appearing  to 
havo  been  tumod  in  a  lathe,  'while  others  are  very  rough  and 
not  truly  circular. 

The  specimen  I  have  selecUd  for  engraving  as  Fig.  867  is  one  of  th« 
•e  highly  finished  class,  and  rather  flatter  than  naaal. 
it  iraa  fonnd  in  draining,  at  Scampston,  Yorkshire,  and 
is  fonncd  of  a  hard  slaty  stone.  It  has  been  tamed 
I  in  a  lathe  on  one  face,  and  at  the  edge;  the  other 
'  face  is  irrcgnlar,  and  seems  to  have  been  polished  by 
hand,  ^^'faat  was  endcntly  the  apper  &ee  is  onia> 
mentcd  with  two  parallel  incised  circles,  and  there  are 
Fig.  H;.-Si-Mr[>ioa.t  two  more  round  the  edge.  Tbo  bole  seema  to  have 
been  drilled,  and  is  qnite  parallel.  One  of  the  cheese-like  spindle -whoria, 
of  tvil  sandstone,  and  anoUier,  rounded  at  the  rim,  shown  in  Figs.  858  and 
S59,  fonnd  in  hut-circles  in  Holyhead  and 
Anglesea,°  are  engraved  in  the  Arch.  Journal. 
Another,  of  sandstone,  fonnd  in  Thor's  Care, 
Derbyshire,  with  varions  objects,  some  of  them 
of  iron,  is  engiared  in  the  Bfliquary.i  Oss  of 
tend,  li  inches  in  diameter,  convex  on  one 
face,  was  found  in  the  same  place.  One  fonnd 
at  Ty  Uawr,  Holyhead,!  hy  the  Hon.  W.  O. 
Stanley,  F.S.A.,  who  has  kindly  lent  me  this 
ng-SM-Uoijn,*!  [  ^j  jj,^  preceding  blocks,  is  shown  in  Fig.  360. 
Xnmerons  other  specimens  were  discovered  in  the  same  place.  They 
ore  souctimcs  decorated  with  incised  radial  lines  and  shallow  cavitiea 


mi^ri'  or  less  mdily  tx.^cr.toJ,     Ok*  fuch.    fonnd  csir  Canio.  Jferio- 
uchslut^'. i  has    N>:n  £^,irt.i,     StrcraJ  others  aro  roconkd  as  having 
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been  found  in  the  Principality."^  In  Cornwall  f  they  seem  to  be 
especially  numerous,  occasionally  occurring  in  subterranean  chambers. 
They  have  also  been  found  in  considerable  numbers  in  Scotland. | 

Mr.  Franks  §  has  suggested  that  some  of  these  perforated  discs 
may  have  been  used  as  dress-fasteners  or  buttons,  and  mentions 
that  very  similar  objects  have  been  found  in  Mexico,  which  there 
is  every  reason  to  believe  have  been  used  as  buttons.  He  also 
instances  a  specimen  from  South  Wales,  which  has  evidently  had 
a  cord  passed  through  it,  as  the  edges  of  the  hole  in  the  centre  are 
much  worn  by  friction.  Such  a  view  carries  much  probability 
with  it,  so  far  as  it  relates  to  the  thin  discs  of  stone  with  small 
central  holes  not  parallel,  but  tapering  from  both  faces,  especially 
if  they  are  in  any  way  ornamented.  Some  of  the  rougher  kind, 
however,  may  have  served  some  such  purpose  as  that  of  plummets 
or  net-sinkers,  as  has  been  suggested  by  Professor  Nilsson.||  In 
Samoa,  flat  circular  discs  of  stone,  about  2  inches  in  diameter, 
with  central  holes,  are  used  by  the  natives  to  prevent  rats  from 
reaching  provisions,  which  are  for  that  purpose  suspended  in 
baskets  by  a  cord,  on  which  one  of  these  discs  is  strung.  Mr. 
Franks  has  called  my  attention  to  one  of  them  preserved  in  the 
Christy  Collection.  Their  use  is  analogous  to  that  of  the  flat  stone 
on  the  staddles  on  which  corn-stacks  are  built  in  this  country, 
though  in  that  case  the  stones  are  to  prevent  the  ascent  and  not 
the  descent  of  the  rats. 

Judging,  however,  from  all  analogy,  there  can  be  little  doubt 
that  in  most  cases  where  the  holes  are  parallel,  the  perforated  discs 
found  in  Britain  were  spindle-whorls.  As  has  been  already 
observed,  they  are  frequently  formed  of  other  materials  than  stone ; 
and  both  the  spindles  of  wood  and  the  whorls  of  bone  have  been 
foimd  with  Roman  remains.lf  They  are  also  frequently  formed  of 
lead  and  earthenware.  Spindles  of  ivory  also  occur  both  with 
Roman  and  Saxon  relics.  I  have  several  such,  found  with 
whorls  of  slaty  stone  in  Cambridgeshire.  The  Saxon  whorls  are 
of  the  same  materials  and  character  as  those  of  Roman  age. 
Spindles  of  wood  have  been  found  in  the  Lake-settlements  of  Savoy.** 
An  interesting  and  profusely  illustrated  chapter  on  spindle- whorls 
will  be  foimd  in  Hume's  "Ancient  Meols." tt 

*  A,  J.y  vol.  rili.  p.  427.  Areh»  Oamb.,  2ad  S.,  vol.  iii.  p.  223  ;  3rd  S.,  vi.  p.  376. 
t  Proe.  So€.  Ant.,  2nd  8.,  voL  iv.  p.  170.    Journ,  R»  J»  Com,,  yoI.  ii.  p.  280. 
X  Pto€,  8.  A,  Scot.,  ToL  IT.  p.  64  ;  v.  pp.  16,  82 ;  vi.  p.  20S.  A.  J.,  vol.  x.  p.  210. 
$  Arch.  Journ.,  vol.  ix.  p.  11  ;  xxiv.  p.  260.         H  "Stone  Ago,"  p.  SI. 
5  C.  R.  Smith's  «<  Cat  Lond.  Ant,"  p.  70.    Loe's  '<  laca  Silonim/'  p.  47. 
••  Rabat, '« Hab.  Lao.  de  la  Sav./'  2me  M6id.,  pL  viL  1.     ff  1863,  p.  161. 
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Allied  to  these  objects,  but  oAidently  destined  for  Bome  other 
purpose,  is  a  flat  disc  of  shelly  limestone,  now  in  my  CQUection, 
found  at  Barrow,  near  Bury  St.  Edmunds.  It  is  5^  inclies  in 
diameter,  f  inch  thick,  ground  from  both  faces  to  an  edge  all 
roimd,  and  perforated  in  the  centre  with  a  hole  ^  inch  in  dia- 
meter, coimtersunk  on  each  face,  so  as  to  leave  only  a  narrow 
edge  in  the  middle  of  the  hole,  which  is  much  polished  by  friction. 
The  edge  of  the  periphery  is  also  worn  smooth.  I  am  at  a  lo6s 
to  assign  a  use  to  this  object.  Mr.  Grcenwell  has  a  similar 
disc  from  the  North  Riding  of  Yorkshire,  showing  polish  on  one 
face.  An  instrument  of  similar  form,  engraved  by  Lindenschmit,* 
has  a  parallel  shaft-hole.  Among  the  North  American  Indians^t 
perforated  discs,  but  with  broad  and  not  sharp  peripheries,  appear 
to  have  been  used  as  a  sort  of  quoits. 

Some  flat  imperforate  discs  of  stone,  from  2  to  9  inches  in 
diameter,  roughly  chipped  roimd  the  edges,  and  in  one  instance 
oval,  were  foimd,  with  bronze  tweezers  and  articles  of  iron,  in  a 
Pict's  house  at  Kettleburn,  Caithness.^  Others  of  large  size 
occurred  in  another  Pict's  house  in  Orkncy,§  and  were  regarded 
as  plates.  Six  black  stone  dishes,  all  about  2^  inches  thick,  and 
varying  from  1  foot  8  inches  to  10  inches  long,  were  found 
with  numerous  other  objects,  among  them  a  copper  needle, 
in  a  circular  building  in  South  Uist.ll  Other  similar  dishes  have 
been  found  near  Sand  Lodge,  in  Shetland.  Possibly  such  stones 
may  have  l)ecn  used  in  cooking  oatmeal  cakes  or  bannocks — 
like  the  stones  on  which  formerly  ** pikelets"  or  crumpets  were 
cooked  in  Leicestershire  and  other  midland  counties,  where 
their  modem  iron  substitutes  arc  Ktill  called  **  pikelet-stones." 

Another  purj)08e  to  which  stone  implements  seem  to  have  been 
applied,  in  connection  with  weaving  and  the  preparation  of  leather, 
is  that  of  burnishing  or  smoothing,  somewhat  in  the  same  maimer 
as  is  now  effected  by  the  flat-iron.  Sir  W.  Wilde,  speaking  of  a 
quite  recent  period,  observes  that  **  it  is  well  known  that  weavers 
in  the  North  of  Ireland  used  a  smooth  celt,  whenever  they  could 
find  one,  for  rubbing  on  the  cloth,  bit  by  bit,  as  they  worked  it,  to 
close  the  threads  and  give  a  glo^^s  to  the  surface."  If  Mr.  Grcen- 
well has  a  celt  from  Yorkshire,  which  was  used  by  a  shoemaker 
for   smoothing  down  the   seams  he  made  in  leather.     The  old 

♦  "Alt.  u.  h.  v.,"  vol.  i.  lloft  ii.  Taf.  1.  fi^.  11. 

f  Schoolcraft,  *•  Iiwl.  TribeP,"  vol.  i.  p.  S3. 

1  J*roc.  Soc,  Ant.  Hcot.,  vol.  i.  p.  268.     ^Irr/i.  Juunu^  vol.  x.  p.  219. 

}  Areh,^  vol.  xxxiv.  p.  135.  |j  r.  S.  A,  6'.,  vol.  iii.  p.  125.  f  "Cut.  Mu«.  K.  I.  A.,"  p.  45. 
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English  namo  for  the  smooth  stones  used  for  such  purposes  is 
**  slickstone."  In  the  "  Promptorium  Parvnlomm/'  *  written  in 
the  fifteenth  century,  a  slekyston  or  slekenstone  is  trans- 
lated, linitorium,  iucibriuncnlum,  licinitorium — ^terms  unknown  to 
classical  Latinity.  Mr.  Albert  Way,  in  a  note  on  the  word,  after 
giving  its  various  forms  as  slyke-stone,  sleyght-stono,  sleeke-stone, 
&c.,  remarks,  "  In  former  times,  polished  stone  implements  in  form 
of  a  muUer  were  used  to  smooth  linen, t  paper,  and  the  like,  and 
likewise  for  the  operation  termed  calendering.  Gautier  de 
Bibclesworth  says, — 

<  £t  priez  la  dame  qe  ta  koyfe  lucho  (slike) 
De  sa  luchiore  (silking  stono)  sur  la  hucho/ 

In  directions  for  making  buckram,  &c.,  and  for  starching  cloth, 
(Sloano  MS.,  3548,  f.  102,)  the  finishing  process  is  as  follows : 
*  Cum  lapide  shjcatone  icvifica.'  Slickstones  occur  in  the  Tables  of 
Custom-House  Rates  on  Imports,  2  James  I.,  and  about  that 
period  large  stones  inscribed  with  texts  of  Scripture  were  occa- 
sionally thus  used.  (See  "Whitaker,  *  Hist.  Craven,'+  p.  401,  «.) 
There  was  a  specimen  in  the  Leverian  Museum.  Bishop  Kennett, 
in  his  *  Glossarial  Collections,'  r.  *  Sladc,'  alludes  to  the  use  of  such 
an  appliance  *  to  sleek  clothes  with  a  slcekstone.*  "  Cotgrave,  in 
his  French  Dictionary,  translates  calcndrine  or  pierre  cakndrine,  as 
a  slcekstone;  and  under  the  word  "lisse"  makes  mention  of  "a 
rowler  of  massive  glasse  wherewith  curriers  do  sleeke  and  gloss 
their  leather."  This,  probably,  was  a  substitute  for  a  more 
ancient  instrument  of  stone.  Sir  Thomas  Browne  mentions  slick- 
stones  among  electric  bodies,  and  implies  that  in  his  time  they 
were  of  glass.  ''Glass  attracts  but  weakly  though  clear;  some 
slickstones  and  thick  glasses  indifierently."  § 

A  foor-sided  implement  of  stone,  fashioned  with  considerable  care,  the 
sides  flat  and  smooth,  and  with  an  edge  at  one  end,  was  found  by  the 
Hon.  W.  0.  Stanley,  F.S.A.,  at  Pcn-y-Bonc,||  and  is  shown  in  Fig.  861, 
the  block  for  which  ho  has  kindly  lent  me.  It  has  been  regarded  as  a  bur- 
nisher or  polishiDg- stone.  A  similar  specimen  is  in  the  Blackmore  Museum. 

Mr.  Syer  Cuming  H  mentions  the  discovery,  at  Alchester,  Oxfordshire, 
of  a  flat  pyriform  piece  of  red  sandstone,  3^  inches  long,  8|  inches  wide, 
and  1  inch  thick  in  the  middle,  with  the  edges  rounded,  and  the  whole 
surface,  with  the  exception  of  the  obtuse  end,  polished ;  and  he  inclines  to 

♦  F(i.  Camd,  Soc,  p.  468. 

t  A  poliflhcd  flint  is  still  used  for  prodacinp^  a  brilliant  surface  on  some  kinds  of 
coloured  papers  which  are  known  as  mnt-glazcd.    See  *'  Flint  Chips,"  p.  101. 
X  2nd  ed.,  p.  468.  §  "  Vulg.  Errors,"  lib.  11.  c  4. 

Areh.  Jown,j  toL  zxtI.  p.  321.       5  Arch.  Ataoe.  Journ.,  toI.  xli.  p.  177* 
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the  belief  that  it  was  employed  in  smoothing  hides  aud  rendoring  them 
l>liitut  for  clothing.  Another  "  elickstone  for  tawin);  or  Eofleniiiff  hides 
by  friotion,"  formed  of  quartz,  Gj  inches  broad  by  2i  inches  in  heigfat, 
with  a  JcpreiJHion  on  either  side  to  admit  the  finger  and  thumb,  snd 
having  the  surface  rounded  and  polished  by  use,  was  found  at  a  depth  of 
thruo  feet  in  the  ground  at  Culter,  Lanarkshire.'  Three  flint  pebbles 
fuHiul  witli  Into  Celtic  enamelled  bronze  horse-trappinga  at  Weathall, 
Hutfolk.f  and  having  one  or  both  of  their  sides  much  rubbed  down,  may 
IHiHHibly  belong  to  this  class  of  objects.  Sir  R.  Colt  Hoare  J  speaks  of 
"  thu  hard  flat  stones  of  the  pebble  kind,  such  as  we  frequently  find  both 
lu  the  towns  as  well  as  in  the  tumuli  of  the  Britons,"  but  doea  not  sng- 
^CHt  a  purpose  for  them.  Polished  pebbles  have  not  nnfrequently  been 
found  in  tumuli  with  stone  arms  and  implements.  One  tapering  towards 
thu  ends,  which  nro  rubbed  fiat,  was  found  by  Mr.  Batenian.§ 


wiiH  found  in  a  barrow  near  Ashford-in-the-Water.  ||  It  is  poSHiblo  they 
may,  uh  subsequently  suggested,  have  been  ornaments  or  amulets  ;  but 
Moniu  pebbles,  polished  on  part  of  their  eurfaco,  as  if  by  use,  have  been 
found  in  tumuli  by  the  Rev.  W.  Grecnwell. 

A  "  smoothing- stone  "  of  hard  grey  stone,  with  a  short  tang  apparently 
fur  fixing  it  in  a  handle,  has  been  engraved  by  the  Rev.  Dr.  Hume.* 
llo  does  not,  however,  state  whore  it  was  found.  A  somewhat  similar 
iui|>lunient  is  engraved  in  Schoolcraft, '-'■■  which  he  thinks  may  have  been 
iloHiguod  for  smoothing  down  scams  of  buckskin.  I  have  scon  a  stono 
wliii'h  had  been  used  for  this  purpose  in  England. 

I  )r.  Keller  tt  lins  shown  thiit,  in  connection  with  ivhat  was  pro- 
liuliiy  tho  t'lirlicHt  form  of  loom,  wciglits  were  employed  to  stretch 
llin  wiiq).  These,  however,  in  Switzerland,  seem  to  liavo  been  for 
tlio  iiuiHt  jMirt  formed  of  bxinit  clay,  though  jwssibly  some  of  tho 

•    .(.tA,  Anee.  Joum.,  vol.  Ivii.  p.  20,  pi.  v.  1.     f  Arel...  vol.  xiivi.  p.  4aG. 

I  "SimlliWillJ.,"!!.  124.  {  "  Vest.  Ant.  Derb.,'' p.  W. 

II  Jrrk.,  V..1.  »ii.  ]■.  ill-  H  "Ancient  Mcolj."  p.  311. 
••  "  liul.  I'ribci,    vol. ii.  pi.  00.                           +t  "  L-ilto  Dnellingg,'*  p.  331. 
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stoiiea  Trhicli  have  been  regarded  as  Binkstones  or  plummets  vere 
used  for  this  purposo.     Somo  of  tliesc  havo  already  been  described. 

Another  domestic  use  to  whicli  stones  were  applied  was  as 
weights  for  the  balance  or  scales,  though  we  have  no  evidence  at 
present  that  in  this  country,  at  all  events,  any  weighing  apparatus 
was  known  so  early  as  the  Stone  or  even  the  Bronze  Period. 
Among  tbo  Jews  the  some  word  1^  (Sben)  denoted  both  a  stone 
and  a  weight;  and  we  have  a  somewhat  similar  instance  of 
customs  being  recorded  in  language  in  the  case  of  our  own 
"stono"  of  eight  or  fourteen  pounds.  Discoidol  weights  formed 
of  stone  are  not  unfrequently  found  on  the  sites  of  Roman 
occupation. 

The  moulds  in  which  bronze  celts,  spoor-heads,  swords,  and 
other  weapons  and  tools  were  cast,  were  often  made  of  stone,  but 
any  account  of  them  would  be  more  appropriate  in  a  work  on 
bronzo  antiquities  than  here.  I  therefore  content  myself  with 
appending  some  references  to  works  in  which  such  moulds  are 
described.* 

Another  class  of  domestic  utensils,  frequently  found  in  Scotland 
and  the  adjacent  islands,  consists  of  cup-like  vessels  formed  of 
stone,  of  various  degrees  of  hardness,  and  usually  provided  with  a 
small  projecting  handle. 

Fig.  862,  borrowed  from  the  Proetedingt  of  the  SocUtij  of  Antiqvariei 
of  Scotland,}  will  sorvo  to  show  their  general  character.  Of  the  two 
cnpB  hero  engraved,  one  was  found 
near  a  mogalithic  circle  at  Crook- 
more,  Tnllynosslo,  Aberdeenshire, 
and  ihe  other  in  another  part  of 
Scotland.  The  material  is  de- 
scribed as  a  soft  calcareous  atone. 
One  of  steatite  or  "  pot-stone," 
with  a  large  nnpiorcod  handle, 
was  found  in  a  cairn  at  Drum- 
keak.J  near  Aboyno,  Abordeon- 
sbiro ;  and  two  others,  odo  with 
the  handle  projecting  from  the  Fig.aaa.- 

Hido,  and  the  oUier  with  a  long  straight  handle,  at  Strathdon,§  in  the 
same  county.  Two  others,  one  of  them  of  micaceous  sandstone,  orna- 
mented with  a  band  of  rudely  cut  projecting  knobs,  and  the  other  with 

[.p.l:  xTiif. 

p.  383;  T.p.'lOQ;  ri.  pp.  IS,  200.    JttiTK.'Klhnol.  Sue.,  yiA.  li.  p.Ml. 
'jnh.' Xliaua,  vol.  iv.  p.  107.     "The  Harrow  Di(t([fr«,"  p.  77. 
t  VoLL  p.  117.    Wilson'i'Troh.Ann.  of  Scot.,"  vol.  i.  p.  207. 
:  Fne.  Set.  Ant.,  2nd  8.,  toI.  iii.  p.  *»?.     )  rnc.  Sot.  A«t.  Seot.,  toL  t.  pp.  JO,  S3. 
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inciaed  lines  in  zigzag  hernng-bone  patterns,  wore  dog  ont  of  a  lugg 
caini  on  KnockarRity/'  and  others  at  Cromar,+  also  in  Aberdeen ibire. 
Otliora  have  been  found  in  eainu 
in  Ban&hirc,|  UorayBhirB,S  and 
Satherlandatdre,  ||  the  engnving 
of  the  last  of  which  ia  bars  re- 
1  prodaced  oh  Fig.  868.  It  ii  6^ 
I  inches  in  diameter.  They  have 
ttlso  been  fonnd  is  Picta*  faonsei 
in  CaithnoHB,1i  Shetland,**  and  in 
"  fort "  in  Forfarshite.f  t    Btone 

cupH  have  been  discoTond  nitder 

Fij.  39J.— .sutiwrtmiiiiiiK.  varioas    circumstascu    in   Absr- 

dcenshire,!!  at  Ba1moral,§§  and  in  Forfarshire, {[ ||  PertbBhire,^ir  and  the 
Isle  of  8kye,=  *'■  as  well  nsin  the  Isle  of  Man.ttt  They  oceor,  tfaoogh 
rarely,  in  Ireland.JJi 

In  former  times  these  caps  were  regarded  as  "DmidioalpAtrrtr;"  bat 
Prof.  Daniel  Wilson  §^$  has  pointed  oat  that  in  the  Faroe  Isluida  a 
_^_  similar  kind  of  vessel  is  still  in 

asa  as  a  lamp,  or  as  a  chafing- 
dish  for  carrying  live  embem. 
He  has  engraved  one  of  tfaem 
in  the  cnt  here  reproduced.  The 
same  kind  of  rode  lamp  or  cresset 
is  in  nse  in  Ceylon.  |;;;|{  These 
Scottish  vessels  probably  belong 
to  no  very  remote  antiqnity, 
A  shnllow  ono-hnndled  saucer  or  stand  of  Kimmeridgo  shale  was  fonnd 
at  Poviiipton,  ■DorsetA*''  hnt  wcia  probably  intended  for  some  other  pur- 
pose tbnn  the  Scottish  cnps.  It  has  been  su^i^eBtcd  that  it  was  for  holding 
the  llakcR  of  (lint  supposed  to  have  been  used  for  tnrninr;  the  armlets 
and  other  objects  of  Kimmcridge  eoal,  many  fragracnta  of  which,  as  well 
as  numerous  pieces  of  flint,  were  found  with  it ;  but  it  seems  more 
probable  that  the  tuniinf;  tools  were  of  metal.  It  may  be  an  unfiniahed 
lamp-slnnd,  or  possibly  n  lamp. 

Cups,  howi'vcr,  forinwl  of  shale,  and  most  BkilfiiUy  nmdp,  have 
occasioiiiilly  bi'fii  found  iu  barrows,  Tlic  most  rcmarkahle  is  that 
wliiirh  was  discovcit-d   in   a  tiimiilus  at  liroiid  Domti,'***   nt-ur 


"  Ciit.  v\rch.  Inat.  Mu*.  Ed.,"  p.  20. 
i.  )>.  !07. 


•  r.  .•.'.  .1.  .t.,  vol.vi.  p.  80. 

;  /:■•'.  J.  s.,  vr>i.  i.  p.  un. 

f  -CM.  A.  I.  Sim.  m.."  p.  18.     i:  .S.  ^t.  S.. 

i|  .Irfh.  J««ri:.  Vi.l.  iivi.  p.  ISC.  1   -J<v. 

"  ,(.  .•.„  vol.  iit.  App.  W9.  tt  !•■  "■  -'-  -'•■.  "■!■  ".  IT-  6*.  71. 

Jt  /■.  .V.  .f.  .v.,  vol.  vii.  p.  aid.  {}  Iliiil.,  V..1.  V.  p.  sa.  ;  ,  iMd. 

in  Ihi.t.,  V..1.  vi.  p.  \1.  •"  IMJ.,  11.1.  i.  p.  ISil. 

ttt  '!•■•■>'■  A«™..  VI.1.  liii.  p.  104.  "  C.H.  .\.  I.  Mns.  I-:J.,"  p.  47-  P-  S.  A.  -t., 
vol.  ii.  p.  aSO.      Arek.  Cunh.,  :lr.l  S..  TOl.  li.  p.  42'J. 

•::  \Vil.K  "<■;.!.  M,i,-.  II.  I.  A..-  p.  lU. 

}{J  J'.  .S-,  .(..S'.,v..|.  i.p.  lis.    ■•I'n.h.  Ann.  i>rSrot.,"vol.  i.  p.  208. 

||:|||  -Jr.-*.  y..i.--..v,.l.xiii,p,  lOJ.       ■"■■■   KnKr>vr,iin.<>r*.AF.i-.,vpl.iTi.  11.190. 

••••  Areh.  Jauni.,  w].  \\\.  p.  iUO.  Tram.  I'eth.  C-Hf.,  IbSS,  p.  3G3.  Tram. 
Aron.  .•I«D.'.,  vol.  ii.  p.  619. 
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HonitoQ,  by  the  Eev.  Riclianl  Kirwan,  to  whom  I  am  indebted  for 
the  loan  of  the  full-sized  figure  (Fig.  365)  below.     The  -woodcut 


FIff.  U&^BnBj  Dunn,  not  llnoitoB. 

givcB  so  perfect  a  representation  uf  its  form  that  any  detailed  descrip* 
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tion  is  needless.    Its  height  is  3|  inches,  and  its  greatest  diameter, 
which  is  at  the  mouth,  3  inches.    Its  capacity  is  about  a  gill. 
The  material  of  which  it  is  formed  appears  in  all  probability  to  be 
Kimmeridge*  shale,  though  it  is  difficult  to  pronounce  on  this 
point  with  certainty.    In  another  barrow,  also  on  Broad  Down,t 
Mr.  Kirwan  came  upon  a  bronze  spear-head,  or  rather  dagger, 
which  had  been  attached  to  its  haft  by  rivets,  lying  on  a  deposit  of 
burnt  bones ;  and  at  a  distance  of  about  three  feet  he  diseoYered 
a  drinking-cup  of  shale,  of  almost  similar  form  and  size  to  that 
previously  found.    It  is  about  3|  inches  high,  and  3  inches  in 
diameter  at  the  mouth,   and  is  now  preserved  in  the  Albert 
Museum  at  Exeter.   One  very  remarkable  feature  about  these  cups 
is  that  they  have  been  turned  in  the  lathe,  and  not  made  by  hand ; 
and  it  has  been  suggested  that  by  the  use  of  the  pole-lathe,  the 
great  apparent  difficulty  of  leaving  the  projection  for  the  handle 
would  be  entirely  removed.     I  had  already  arrived  at  this  conclu- 
sion before  seeing,  in  Mr.  Kirwan's  paper,  the  views  of  a  "  skilful 
practical  turner  "  on  this  point ;  but  it  may  be  well  to  describe  the 
simple  instrument  known  as  a  pole-lathe,  with  which  most  of  the 
constituent  parts  of  a  Windsor  chair  are  turned  at  the  present  day.  j: 
On  the  bed  of  the  lathe,  which  usually  consists  of  two  pieces 
of  squared  wood  nailed  to  two  standards  fixed  in  the  ground, 
are  two  wooden   "heads,*'  both  furnished  with  pointed  screws 
passing  through  them,  to  form  the  centres  on  which  the  piece  of 
wood  to  be  turned  revolves.     The  piece  of  wood  to  be  turned  is 
chopped    into   an  approximately   cylindrical    form,   and    placed 
between   the  two  centres,  and  above  the  lathe  is  fixed  a  long 
clastic  pole   of  wood,  to  the  end  of  which   a  cord  is  attached, 
connecting  it  to  the  end  of  a  treadle  below  the  lathe.     The  cord 
is  hitched  round  the  wood,  and  adjusted  to  such  a  length  as  to  ket»p 
the  treadle  well  off  the  ground  when  the  pole  is  at  rest.     'When 
the  treadle  is  pressed  down  with  the  foot,  it  draws  down  the 
pole,  and  the  cord  in  its   passage  causes  the  piece  of  wood  to 
revolve.      "When  the  pressure  is  relieved,  the  elasticity  of  tlie 
pole  draws    it  back    in    the    opposite    direction,    so    that    the 
workman   by   treading  causes   an  alternate   rotatory   motion   of 
the  wood.      He  turns  this  in  the  ordinary  manner,  except  that 

•  See  Penpelly  in  Tr.  Lev.  Assoc. ^  vol.  iv.  p.  105. 

t   Trans.  JJcvofi.  Assoc. ^  vol.  iv.  p.  302,  pi.  iv.  2. 

X  The  polo-lathe  Ih  also  still  in  use  in  the  munufaoturo  of  motaHic  cooks  in  Tv-hich 
the  revolution  of  the  barrel  boin^  tiimed  has  to  be  Ktoppod  before  the  com])loto 
circle  has  been  gone  through,  bee  Timmins's  '*  BirmiDgham  and  Alid.  Iloitlware 
I)i8tiicf'(186G).  p.  291. 
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his  t<x)l  can  cut  only  intermittently,  that  is,  at  the  time  the 
revolution  is  towards,  and  not  from  him.  If,  now,  a  projecting 
stop  were  attached  to  the  object  in  the  lathe,  so  as  to  prevent 
its  making  a  complete  revolution,  it  is  evident  that  a  portion 
like  that  forming  the  handle  of  the  cup  might  be  left  xmtumed. 
Still,  in  the  case  of  these  cups,  something  more  than  the 
ordinary  pole-lathe  with  two  "dead''  centres  must  have  been 
used,  as  with  such  a  lathe  it  would  be  almost  impossible  to  bore 
out  the  hollow  of  the  cup.  It  appears  probable,  therefore,  that  a 
mandrel-head  with  a  live  centre,  like  that  of  our  ordinary  lathes, 
must  have  been  used,  though  probably  the  motion  was  commu- 
nicated by  a  pole  and  treadle,  and  not,  as  with  modem  foot-lathes, 
by  a  large  pulley  on  a  cranked  axle. 

We  shall  subsequently  see  that  the  waste  pieces  of  Kimmeridge 
shale,  to  which  the  unwarrantable  name  of  "  coal-money"  has  been 
applied,  testify  to  the  use  of  such  a  lathe.  Whatever  may  be  the 
diite  to  which  the  manufacture  of  this  shale  into  bracelets  and  other 
objects  was  carried  down,  it  seems  probable  that,  assuming  this  cup 
to  have  been  of  home  manufacture  and  not  imported,  the  use  of 
the  lathe  was  known  in  this  country  in  pre-Roman  times.  In 
the  Broad  Down  barrow  no  other  object  accompanied  the  burnt 
bones,  and  in  the  trunk  interment  in  the  King  barrow,  Stow- 
borough,*  near  Wareham,  cited  by  Mr.  Kirwan,  where  a  somewhat 
similar  cup  appears  to  have  been  found,  there  was  no  weapon  nor 
trace  of  metal,  unless  it  were  what  was  imagined  to  be  some  gold 
lace.  The  ornamentation  of  this  cup  is  different  from  that  of  the 
Devonshire  specimen,  and  the  workmanship  appears  to  be  ruder. 
It  was  described  at  the  time  as  of  wood,  but  was  probably  of 
shale,  as  has  been  suggested  by  Dr.  Wake  Smart,  t 

It  is,  however,  but  right  to  mention  that  a  wooden  cup  which 
had  been  turned  in  a  lathe,  and  had  a  handle  at  the  side,  and  was 
found  in  a  barrow  in  Slesvig,+  in  a  coffin  made  from  a  trunk  of 
an  oak,  together  with  a  skeleton  wrapped  in  woollen  cloth,  a  bronze 
dagger,  and  other  objects.  Professor  Worsaae  attributes  these 
objects  to  the  Early  Bronze  Age.  Mr.  Kirwan  has  cited  another 
instance  of  a  somewhat  similar  cup,  found  with  "  coal-money." 

It  is  true  that  these  instances  afford  no  actual  guide  as  to  date, 
but  the  interments  were  clearly  not  Homan.     Some  clue,  however, 

•  Hutchin'i  "  Dorset,"  vol.  i.  p.  38.     Cough's  "  Camden's  Brit.,"  vol.  i.  p.  70, 
pi.  ii.     Wame's  "  Celtic  Tumuli,'^  §  3,  p.  4. 
t  Wame,  Le. 
X  Arch.  J<mm,,  vol.  xxiii.  p.  36. 

D  D 
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is  afforded  by  the  discorerr  of  the  gold  cup  shoim  in  Fig.  366,  not 
unlike  tliis  in  form,  in  a  barrow  at  RJllatoD,*  Cornwall,  accompanied 
by  what  appears  to  have  been  a  bronze  dagger  ;t  but  the  best 
eyidencc  as  to  the  date  to  be  assigned  to  this  class  of  cups  is  pro- 
bably that  of  the  very  remarkable  and  beautiful  spedmen  formed 
of  amber,  and  found  in  a  barrow  at  KoTe,^  near  Brighton. 


Fig.  S»i.-li..ML-ui.-KillKoii.l«ii;lil3jinch.i. 

In  this  iuRtance  an  iiiti-nmut  in  an  oaken  coffin  was  accom- 
pinied  l»y  the  amber  i-up,  here,  liy  the  kindness  of  the  Sussex 
ArelLTCologieal  Society,  rti)rodiiot'd,  a  doulile-edped  battle-axe  of 
stone  (see  Fig.  IIH,  p.  lli-»),  a  bronze  da<rtrer.  and  a  whetstone. 
This  cup  is  yj  inchcH  in  diameter  and  2i  high,  alwut  ^\f  inch  in 
thickness,  and  its  enpacity  mther  more  than  lialf  a  pint.     It  is 


!.  p.  90.    Suufi  Anh.  CM.,  vol.  ix.  p.  IM. 
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l>crfectly  smooth  iaeide  and  out,  and,  so  far  as  I  could  judge  front 
seeing  it  tlirough  glass  in  the  Brighton  Museum,  it  wab  turned 
in  a  kthc.  It  has  been  suggested  by  Mr.  Barclay  Phillips  that 
some  process  like  that  of  boiling  amber  in  spirits  of  turpentine 
may  have  been  known,  by  which  it  would  be  rendered  plastic ; 
but  this  seems  hardly  probable. 

It  is,  of  course,  possible  that  such  an  object  as  this  may 
have  come  by  commerce  mto  Britain  and  indeed,  amber  is 
one  of  the  articles  mentioned  bv  Strabo  as  exported  from  Celtic 


Qaui  to  this  country'.  In  the  case  of  the  shale  cups,  howevCT, 
the  evidence  seems  in  favour  of  their  having  been  articles  of  home 
manufacture,  and  we  shall  shortly  see  to  what  an  extent  jet  was 
used  here  in  early  times  for  ornamental  purposes. 

Vessels  without  handles  were  also  occasionally  formed  of  stone. 
Six  or  seven  of  those,  of  various  nizcs  and  forms,  were  discovered 
in  a  "  kist-vacn  "  in  the  island  of  Vnst,*  and  are  now  for  the  most 
part  in  the  British  Museum.  Four  of  them  were  of  a  rude  quad- 
rangular form,  with  flat  bottoms,  and  from  3)  to  7  inches  in 

•  Mem.  Antknp.  Soc.  Loud.,  to),  i.  p.  396,  pi.  i.  iVvc.  Sat.  Ant.,  tnd  B.,  vol.  Hi- 
11.61. 
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height.  The  other  three  were  oval.  They  were  formed  of  schistoae 
rock,  and  some  of  them  still  hear  traces  of  the  action  of  fire, 
llr.  Franks,  with  reference  to  these  veeaehi,  has  stated  that  stone 
vessels  of  a  nide  typo  ore  still  in  use  in  some  remote  parts  of 
Norway.     One  is  ongraTcd,  as  ancient,  hy  Nilsson." 

Several  were  found  in  the  ancient  dwelling  at  Skara,  Orksey.t  one  of 
which  is  hexagonal. 

A  Binall  Btono  cup,  fonnd  by  the  Hon.  W.  0.  Stanley  in  an  ancient 
circular  habitation  at  Ty  Mawr,  Holyhead,  is,  through  hJa  kindness, 
shown  in  Fig.  SGS.J     A  more  oval  cup,  somewhat  broken,  was  also  found. 

A  circular  cup  or  mortar,  barely  4  inches  in  diameter,  from  Anglesea, 
IB  engraved  in  the  Archa-oloffkal  Jourval.% 


Fig.  S«a.— Tr  Mawr. 

Homo  Bmall  cup-shaped  vessels  of  chalk,  probably  used  as  lamps,  were 
found  by  the  Rev.  W.  Grcenwell,  F.S.A.,  in  the  excavations  at  Grime's 
Uravea.  || 

A  cylindrical  stone  vessel,  6  inches  high  and  G^  inches  in  diameter, 
with  a  cup-Rhapcd  cavity  above,  and  a  small  hole  beluw,  as  if  for  fixing 
it  on  a  stand,  was  found  lit  Parton,  Kirkcudbrightsbire.*.  Another,  found 
with  a  polished  stone  hatchet  in  a  cairn  in  Caithness,"^"'  is  of  circular  form, 
ribbed  externally  like  a  melon. 

In  a  cist  in  a  barrow  in  Orkney  1+  the  cinerary  urn  was  formed  of 
"  mica  stone,"  about  VJ^  inches  high  and  22J  inches  in  diameter,  and 
covered  wilL  a  lid  of  iindrcKscd  stone.  Another  stone  urn  and  two  stono 
dtshcs,  wilh  handles  or  cars,  were  found  in  a  grave  in  Forfarshire ;  [  ]  and 
two  stone  urns,  one  within  the  other,  were  turned  up  by  the  plough  near 
n'ick.^^  One  of  these  was  18  iuches  high  and  21  inches  in  diameter, 
with  two  handles  rudely  cut  in  the  sides.  The  other  was  8  inches  iu 
height  and  11. J  inches  in  diameter,  and  was  provided  with  a  stone  lid. 

Stone  vessels  have  been  fuund  in  the  Shetland  Isles,  one  of  them  with 
a  movable  bottom,  and  partly  tilled  with  burnt  bones.    | 

•  "Slone.Vgi-.'pl.  3.  210.  t  J'roc.  ."J-ir.  -int.  Snl., ^oLyii.  p.  213. 
1  ArrA.  J-nr.,  thI.  xxvii,  p,  160,  pi.  ii.  2.  {  Vol.  ixvi.  p.  •!»». 

I  Jmrn.  Klh.  .SW.,  vi>l.  ii.  p.  43il.  1  V™-.  .Vw.  Wh(.  .*;,«(.,  toI.  rii.  p.  <78. 

••  /•.  .S'.  A.  -v.,  vol.  vii.  p.  .Wl.  fig,  7.  tt  }■■  .■•■.  Jt-  •■'■..  vol.  li.  pp.  *,  S9. 

JI  /■.  .v.^. -v..  T(.l.  ii.  p.  im.  {J   lliiJ.,  v,>l.  i.  p.  Hfl. 

im  Wil«.n'ii  •■I'l-.ii.  Ann.  of  Kc,l.,"  vol.  i.  p.  2U(i.  llilUTt'i  " Sbrtl»nJ.■■ 
p.  412.     "Cut.  Mus.  Soc-.  Ant.  i...'  ].,  IS. 
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Stone  vessels  have  also  been  discovered,  thongh  rarely,  in  barrows  in 
England.  One  snch  was  found  by  Mr.  Bateman,  in  company  with  a  small 
bronze  bucket  with  an  iron  handle,  in  a  barrow  at  Wetton.'''  It  is  only 
4  inches  high,  and  carved  in  sandstone,  with  four  grooves  running  round 
it  by  way  of  ornament.     It  is  probably  of  late  date. 

A  few  urns  formed  of  stone  have  also  been  found  in  Ireland. 

One  of  the  varieties  of  steatite  has  long  been  in  use  for  the  formation 
of  hollow  vessels  for  cooking  and  other  purposes,  and  is  still  known  by 
the  name  of  Pot-stone  in  English.  Many  of  the  cooking  vessels  of  the 
Esquimaux  are  made  of  this  material. 

I  now  pass  on  to  the  consideration  of  personal  decorations  formed  of 
stone. 

•  "  Ten  Yean*'  Dig.,"  p.  173. 
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PERSONAL  ORNAMENTS,    AMULETS,    ETC. 

Among  all  savage  tribes  the  love  of  ornament  and  finery  is  very 
great,  though  it  cannot  well  be  greater  than  that  exhibited  by 
more  highly  civilized  races.  It  has,  however,  to  content  itself 
with  decorations  of  a  simpler  kind,  and  requiring  fewer  mechanical 
appliances  in  their  production ;  so  that  shells,  feathers,  and  trophies 
of  the  chase,  and  ornaments  wrought  from  bone  and  the  softer 
yet  showy  kinds  of  stone,  usually  replace  the  more  costly  pro- 
ducts of  the  loom  and  the  jeweller's  art. 

The  ornaments  commonly  found  in  this  country  associated  with 
interments  belonging  to  the  period  when  stone  implements  were 
in  use  are,  for  the  most  part,  formed  of  jet,  shale,  and  amber,  and 
occasionally,  as  has  already  been  mentioned,  of  bone,  and  possibly 
ivory,  and  even  gold.  Nearly  all,  however,  appear  to  be  charac- 
teristic of  the  time  when  stone  was  already  being  superseded 
by  bronze  for  cutting  purposes,  and  on  this  account,  as  well  as 
from  their  not  being  iniplementH,  but  personal  decorations,  some  of 
them  but  slightly  differing  from  those  in  use  at  the  present  day, 
I  had  at  first  some  scruples  in  including  them  in  this  work. 
It  would,  however,  appear  incomplete  were  I  not  to  take  u 
short  review  of  some  of  the  principal  discoveries  of  such  objects  ; 
and  this  will  also  incidentally  be  illustrative  of  some  of  the 
funeral  customs  of  prehistoric  times  and  of  the  use  of  amulets  of 
stone. 

The  simplest  form  of  ornament,  if  indeed  it  can  be  properly  so 
called,  is  the  button,  which  not  unfrequently  accompanies  inter- 
ments of  an  early  date.  The  usual  shape  is  that  of  an  obtusely 
conical  disc,  in  the  base  of  which  two  converging  holes  are  drillc<l 
so  as  to  form  a  V-shaiKnl  passage,  through  which  the  cord  for 
attachment  could  be  passed.  These  buttons  are  formed  of  dif- 
ferent materials,  but  most  commonly  of  jet  or  shale. 
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Id  Fig.  S69  a  radcr  example  than  nsna)  is  sbowD,  full  size.  It  is 
formed  of  a  fine-grained  limeBtone,  and  was  fonnd  by  the  Rev.  W. 
Greenwell,  F.S.A.,  with  a  contracted  body,  in  a  barrow  at  Batterwick, 
Yorkshire,  in  company  with  five  bnttoDB  of  jet,  from  IJ  to  Ij  inches  in 
diameter,  of  which  ooo  that  is  pierced  in  an  nitnsnal  manner  is  engraved 


as  Fig.  870.  With  the  body  were  a  amnll  dagger-knife,  awl,  and  flat 
celt  of  bronze,  and  a  flint  flake  trimmed  along  one  edge.  The  cmciform 
ornament  od  the  stone  stud  would  at  first  sight  saggest  the  possibili^ 
of  its  being  tbo  Christian  symbol.  It  is,  however,  so  simple  a  form  of 
ornament,  tlkat  it  may  bo  said  to  belong  to  all  time.    Hnmerons  instances 


>1^.  ilTu.-Biuunik'k, 


of  its  occurrence  at  an  early  period  have  been  collected  by  M.  de  Mor- 
tillet.*  Another  instance  of  the  kind  is  afi'urded  by  two  jot  studs  fonnd 
in  two  barrows  nirar  Thwiiig  and  Bndstone,  Yorkshire,  by  the  Bar.  W. 

*  ■-  Lo  Sig^e  dc  la  Croix  araDt  lo  dirlHtlaninn'',"  1860. 
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Greenwell,  F.S.A.,  one  of  which  is  engraved  ab  Fig.  871.  In  one  esse  tha 
bntton  lay  aboat  the  middle  of  the  right  arm,  and  with  it  a  highly  on»- 
mented  ring  of  Jet  pierced  at  the  sides.  In 
the  other  instance  there  was  a  second  jet 
bntton,  as  well  aa  a  ring  of  the  same  character, 
a  bronze  dagger-knife,  and  other  objects, 
some  of  which  have  been  already  described.* 
One  of  the  rings  is  Bbown  in  Fig.  872.  In 
both  there  are  two  V-shaped  perforations 
close  together,  and  formed  in  the  body  of 
the  ring  by  drilling  two  converging  holes. 
There  can  be  little  donbt  that  the  ring  and 
stnd  together  formed  some  sort  of  clasp  or 
fastening,  bnt  in  what  manner  the  string 
which  passed  throagh  the  perforation  was 
managed  it  is  difficult  to  say. 

A  very  highly  ornamented  jet  ring  of  thb 

'        class,  square  in  section,  and  with  a  sort  of 

bead  at  each  anfjle,  the  two  faces  and  periphery  engraved  with  fine  raised 

lines,  and  with  three  perforations  as  if  for  SQspenaion,  baa  been  engraved 

in  the  "  Crania  Britannica."  f     It  was  found  with  the  skeleton  of  a  man, 

in  a  cist  in  a  barrow  near  Avebaiy, 

Wilts,  with  one  small  and  two  large 

jot  stnds,  the  largest  almost  8  inches 

in  diameter,  a  flint  flake,  and  an  ovoid 

implement  of  serpentine  subsequently 

to  be  noticed. 

The  specimen  engraved  as  Fig.  978, 
on  the  scale  of  one-half,  is  of  jet,  and 
was  found  on  Crawfmd  Moor,  Lanark- 
shire.{  It  is  now  in  the  Antiquarian 
ve  the  most  common  form  of  button, 
use  of  faqncntly.     One  of  the  same 


Fijr.  373. 

Museum  at  Edinburgh.     It  abo 
and  the  woodcut  has  been  made 


character,  1]  inihuN  in  diameter,  and  fmind  in  a  b:irrow  on  Lambume 
Down,  Itcrkshirc.  is  prcNcrved  in  the  British  Murium.  It  bas  a  rounded 
projection  at  the  npt'X  of  the  fliit  cone.  In  two  of  Kimmcridgc  shale, 
from  Net  Low.  Alsop  Moor,  Derbyshire,^  there  ia  a  similar  projection. 


;  \VilB.,ns  •■  rr.Oi.  Ann. 

p.  3fl7.     "Cat.  A,  I.  M->;d. 

}  •'  Vcet.  Aiit.  Itoli.."  p. 


t  Vol.  i 

of  Stot./' 


,,1.^ 


r-ve.  Soc.  Jnt.  Se<>l.,  vol.  i 
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and  also  a  slightly  raised  bead  ronnd  the  edge.  They  accompanied  a 
large  bronze  dagger,  which  lay  close  to  the  right  arm  of  an  extended  skele- 
ton. A  button  of  jet,  1}  inches  in  diameter,  was  found  near  the  shoulder 
of  a  contracted  skeleton,  in  a  barrow  near  Castern,  Derbyshire.*  A  small 
piece  of  calcined  flint  lay  near.  Several  studs  or  buttons  of  polished 
Kimmeridge  coal,  of  the  same  character,  but  slightly  more  conical  than 
Fig.  878,  were  found  by  Mr.  F.  C.  Lukis  in  a  barrow  near  Buxton. i  A 
flint  celt  accompanied  another  interment  in  the  same  barrow.  What 
appears  to  be  a  small  stud  of  jet,  but  which  is  described  as  a  cone,  was 
found  with  a  ring,  like  a  pulley,  of  the  same  material,  and  a  fine  flint 
dagger  and  other  objects,  buried  with  a  skeleton  at  Durrington  Walls, 
Wilts.  I  A  larger  ring  and  disc,  perforated  with  two  holes  for  suspension, 
together  with  some  beautifully  formed  stemmed  and  barbed  flint  arrow- 
heads (see  Fig.  820)  and  a  bronze  dagger,  accompanied  a  contracted 
interment  in  a  barrow  near  Fovant,  in  the  same  county.  §  In  four  cists 
at  Tosson,  near  Rothbury,  Northumberland,  ||  were  contracted  skeletons, 
two  of  them  accompanied  by  an  urn.  In  one  of  the  cists  were  three 
of  these  buttons,  described  as  of  cannel  coal,  and  2  inches  in  diameter ; 
and  in  another  was  an  iron  javelin-head.  They  are  sometimes  much 
smaller  in  size.  One  of  this  character,  found  in  the  Calais  Wold  barrow 
by  Messrs.  Mortimer,  has  been  figured  full  size  in  Mr.  LI.  Jewitt*8 
Ileliquanj.fi     He  has  kindly  lent  me  the  woodcut.  Fig.  874. 

Occasionally  we  find  conical  studs  of  this  form  perforated  by  two  con- 
verging holes  in  the  base,  forming 
what  were,  in  some  cases,  appa- 
rently the  terminations  of  necklaces 
or  gorgets.  It  seems  possible  that 
these  were  not  made  to  clasp  the 
whole  neck,   but  were  merely  at-  ^*  374.— Cai«i«  Woid  Borrow.   \ 

tached  in  some  manner  between  the  shoulders  in  front,  as  is  supposed  to 
have  been  the  case  with  some  of  the  Anglo-Saxon  necklaces.  Two  of 
these  studs  were  found  with  other  beads  of  a  necklace  in  Holyhead 
Island, "^"^  and  are  mentioned  at  p.  412.  With  other  necklaces,  however, 
the  studs  are  more  numerous,  and  seem  to  have  been  a  form  of  beads. 

These  studs  or  buttons  are  occasionally  of  amber.  In  a  stone  cist  in 
a  barrow  near  Driffield,  Yorkshire,! f  a  contracted  skeleton  was  found, 
and  with  it,  the  bracer  before  described  (p.  884),  a  bronze  dagger,  and 
three  conical  amber  studs,  about  1  inch  in  diameter,  flat  on  the  under 
side,  and  pierced  with  two  converging  holes. 

Conical  studs  or  buttons  perforated  at  the  base,  formed  of  wood 
covered  with  gold,  and  of  bone  or  ivory,  have  been  found  in  the  Wilt- 
shire barrows.  \  \  The  jet  studs  are  sometimes  concave  at  the  base,  with 
a  knob  left  in  the  centre  for  attachment,  instead  of  being  perforated. 
Five  such  were  found  with  urns  at  Stevenston,  Ayrshire.  §  §  They  are 
about  1  inch  in  diameter. 

•  "  Ton  Ywiw*  Diffffingi,"  p.  152.  f  /?^/iV/.,  vol.  viii.  p.  86. 

:  Iloare'tt  "  South  WilU,"  p.  172.  }  Z.r..  p.  239. 

II  7V<w.  Sor.  Ant.  Scot.,  vol.  iv.  p.  GO.     "  Cmn.  Brit.,"  vol.  ii.  nL  64,  p.  2. 

f   Vol.  vi.  p.  188.  ••  Areh.  Journ.,  vol.  xxiv.  p.  267. 

ft  Areh.,  vol.  xxxiv.  p.  266.    Tliey  Hcem  to  be  incorrectlj  ropresootod  in  pi.  xx. 

It  Iloare'i  **  South  \Vilt«,"  pi.  x.  and  xii.     Arch.,  vol.  xv.  pi.  vii. 

ii  Wilson's  ''  I'rvh.  Ann.  of  Scotland,"  vol.  i.  p.  441. 
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The  ringfi  of  jet  with  perforations  at  the  edges,  such  as  have  been 
1)efore  mentioned  as  found  in  connection  with  battons  or  stads,  are 
Komotimcs  fonnd  withoat  them.  One  sach,  nearly  2  inches  in  diameter, 
perforated  in  the  centre  with  a  hole  }  inch  in  diiuneter,  and  with  **  two 
deep  grooves  in  the  edges,  and  four  holes  near  together,  two  commnni- 
cating  with  each  other  and  capable  of  admitting  a  large  packthread,** 
was  found  with  the  skeleton  at  Tring  Grove,'^  Herts,  with  which  had 
been  buried  the  flint  arrow-heads  and  ''wrist-guards**  before  described.! 
Two  rings  of  jet,  one  punctured  with  two  holes  as  if  for  suspension,  the 
other  with  one  hole  only,  were  found  with  an  urn  and  two  **  spear- 
heads **  of  flint  in  a  barrow  near  Whitby.  |  A  pulley-like  ring,  described 
as  of  cannel  coal,  with  four  perforations  through  the  sides  at  irregular 
intervals,  was  found  in  a  cist  near  Yarrow,  Sellurkshire,§  and  has  been 
engraved.  A  part  of  a  stone  hammer  was  found  in  another  cist  at  the 
same  spot.  A  portion  of  what  appears  to  be  a  similar  ring  was  fonnd 
near  IjCHmahago,  Lanarkshire.  {| 

A  jot  ring  notched  on  the  outside,  or  ornamented  with  imperfect 
ciroloH,  was  found  in  the  Upton  Level  barrow,1[  together  with  doubly 
conical  and  cylindrical  beads.  There  were  both  stone  and  bronze  objects 
in  the  same  barrow,  many  of  which  have  already  been  mentioned. 

A  ring  of  Kimmeridge  shale,  1|  inches  in  diameter,  was  found  with  a 
penannular  ring  of  bronze,  flint  flakes  and  arrow-heads,  a  perforated 
whotHtone,  a  bead  of  gloss  and  of  bone,  in  examining  a  series  of 
barrows  at  AfHington,  Dorset. '^"'^' 

Another  form  of  ornament,  of  which  numorous  examples  have 
been  found  with  ancient  interments,  is  the  necklace,  consisting  of 
beads,  usually  of  jet,  umber,- or  bone,  generally  of  jet  alone,  but 
Honiotinii>8  of  two  of  these  materials  together.  It  is,  of  course, 
almost  inijwssiblc  to  rearrange  a  group  of  beads,  frequently  more 
than  a  liuudriHl  in  number,  in  the  exact  order  in  which  they  were 
originally  worn ;  there  are,  however,  frequently  a  certain  set  of 
piviiHarly  fonuinl  plates  among  them  which  seem  susceptible  of 
Innug  arrangiHl  in  but  one  pirtieiilar  order,  so  that  it  seems  pro- 
l>iible  that  the  manner  in  which  some  of  these  necklaces  have  been 
nvonstruetiHl,  as  in  Fig.  37'),  is  not  far  from  being  correct. 

Tlio  orij^inal  was  found  in  nn  urn  within  a  barrow  at  Assynt,  Ross- 
Hhiro.l  f  and  is  horo  roprosontod  about  one-fourth  size,  in  a  woodcut  from 
Wilson's  **  Proliistorio  Annals  of  Scotland,"  kindlv  lent  me  bv  Messrs. 
Macmillan.  The  llat  beads,  which  are  jx?rforated  obliquely  from  the 
ed>*es  towards  the  back,  are  studded  in  patterns  with  minute  spots  of 
ijold.  IVsiiles  those  engraved,  there  were  a  number  of  irregularly  oviil 
jet  Wa^ls.     The  skill  with  which  the  gold  pins  have  been  inlaid  in  the 

•   .lv\..  vol.  xiii.  p.  4".»V>.  t  P.  3^1.  :  P-tH-.  .W.  Ant.,  vol.  iii.  p.  58. 

N^    /Vv.  .V  .,-.  .<..'.  .v.vf.,  vol.  ii.  p.  4S4  ;  vi.  t?2.         An-.h.  A^m^.  Jotr.,  vol  xx.  p.  304 
*■    .l-.V.  xol.  \x.  p.  IJ.\     H.Mn\  -ivmih  \Viit>.**  pi.  vii.   . 
••  •Tnin.  WtM  r  voi.  ii.  pi.  4  >,  p.  .*?. 

*t  WiUvn.  ••  l\  A  ot  S,  ■  vol.  i.  p.  4rv>.  .I-.A.  N..-..  \o\.  iii.  p.  49,  pi.  v.  iV»c. 
.N\  .1.  >\,  \ol.  iii.  p.  47.     "O:.  A.  1.  Mvm.  K^i./'  p.  16. 
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jot  is  perfectly  sorprising ;  but  a  similar  instance  is  afforded  by  the 
handle  of  a  bronze  dagger  discovered  in  a  barrow  at  Normanton,  Wilts,"^ 
by  Sir  R.  Colt  Hoare.  Near  the  shoulder  of  a  skeleton  was  a  flat  or  pal- 
stave-like celt  of  bronze,  but  without  side  flanges ;  and  near  the  right  arm 
a  spear-head  of  bronze,  18  inches  long,  and  a  large  bronze  dagger ;  while 
by  the  side  lay  the  hammer  of  stone  siready  cited  at  p.  203.  The  handle 
of  the  dagger  is  described  as  of  excellent  design  and  execution,  such  as 
''could  not  bo  surpassed  (if  indeed  equalled)  by  the  most  able  workman 
of  modem  times."  Its  lower  part  is  positively  incrusted  with  minute 
gold  pins  arranged  in  chevronny  patterns  between  straight  bands ;  the 
pins,  to  judge  from  the  engraving,  having  each  been  carefully  pointed, 
and  then  driven  into  the  wood  so  close  to  one  another  as  almost,  if  not 
quite,  to  touch. 

In  most  cases  the  flat  beads  of  these  necklaces  are  not,  however,  orna- 
mented by  inlaying,  but  by  having  dotted  or  striated  patterns  worked 
upon  them  by  means  of  some  sharp-pointed  instrument.     These  mark- 


Fi^.  375.— AAtynt,  BoM-shire. 

ings  also  occur  on  the  bone  or  ivory  portions,  when  the  necklace,  as  is 
sometimes  the  case,  is  formed  of  a  mixture  of  bone  and  jet  or  Kim- 
meridgo  shale. 

A  necklace  ornamented  in  this  manner  was  found,  with  a  female 
skeleton,  by  the  late  Mr.  Bateman,  in  a  barrow  near  Hargate  Wall, 
Derbyshire.!  He  describes  the  flat  plates  as  being  of  ivory.  Two  other 
somewhat  similar  necklaces  were  found  by  the  same  explorer  with  a 
contracted  female  skeleton  in  a  cist  in  a  barrow  at  Cow  Low,  near 
Buxton ;  |  but  the  plates  in  this  case  are  described  as  of  Kimmeridge 
coal.  A  most  elaborate  necklace,  consisting  of  no  less  than  four  hundred 
and  twenty-five  pieces,  was  found  by  Mr.  Bateman  in  a  barrow  near  Arbor 
Low.§  They  consisted  of  three  hundred  and  forty-eight  thin  laminae 
of  jet,  fifty-four  cylindrical  beads,  and  eighteen  conical  studs  and  per- 
forated plates  of  jet  and  bone,  some  ornamented  with  punctured  patterns. 

In  another  barrow,  called  Grind  Low,  at  Over  Haddon,||  the  ornaments 

•  ••  South  Wilte/'  p.  203. 

f  **  Ve«t.  Ant.  Derb.,"  p.  89.     Arch,  Amoc.  Jonrn,,  vol.  ii.  p.  234. 
;  "  V.  A.  D.,"  p.  92.     A,  A,  /.,  vol.  ii.  p.  23'i. 

i  "  T*-n  Ytara'  Dig.,"  p.  25.    A,  A,  /.,  vol.  vii.  p.  216.    "  Cran.  Brit,"  vol.  ii.  pi. 
Zo,  p.  2. 

(I  *  T.  Y.  I).,"  p.  46.     "Cran.  Brit.,"  vol.  ii.  pi.  35.  p.  3. 
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were  seTenty-three  in  Dumber,  of  which  twenty-nx  wer«  eylindrieal  bca&, 
thirty-nine  conical  stads  of  jet,  pierced  at  the  back  by  two  hole*  meeting 
at  an  angle  in  the  centre,  and  the  remaining  eight  diriding  plate*  orna- 
mented in  front  with  a  pnnctnred  chevron  pattern  saperfieially  drilled. 
Of  these,  eevea  are  of  jet,  laterally  perforated  with  three  holes ;  and  the 
eighth  of  hone,  ornamented  in  the  same  style,  but  with  nine  holes  an  one 


Hide,  diminishing  to  three  on  the  other  by  being  bored  ohliquelv. 
Worked  flitit  accompanied  Kevcral  of  thcHC  Derbyiiliiru  interments.  The 
likeletoijit  are  iiU  reported  by  Mr.  Bateman  to  have  been  those  of  females, 
but  possibly  bo  may  have  erred  in  some  instances.  Jet  omanienta  of  a 
similar  cLarm-lir  have  been  found  in  Yorkiibire  barrows,  neiir  Fickeriag  -^ 
and  Egton,f   with  flint  flakes ;   and  aotuu  from  Soham  Fen  are  in  the 


nYw 


■'  p.  -i-iS.     t  Arfi.  A.K 


,  Journ.,  vol.  V 


p.  4; 


[.  p.  101. 
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British  MuEenm.  A  very  fine  Bet  of  beads  of  jat,  or  possibl}'  caanel  coal, 
fouDJ  at  Pcn-y-Bonc,  near  Ty  Mawr,  Holyhead,  has  been  engraved  in 
the  Arekaolojfical  Journal,*  and  ia,  through  the  kindness  of  the  Hon. 
W,  0.  Stanley,  Bhown  in  Figa.  376  and  877.  The  flat  beads  were  not 
oDRraved  with  any  patterne.  Armlets  of  bronze  are  said  to  have  been 
found  with  thorn.  In  Scotland  several  necklaccB  of  this  class  have  been 
discovered,  as,  for  instance,  near  Aberlemno,f  Forfarshire;  at  Rothie,J 
Aberdeenshire,  with  two  boada  of  amber,  fragments  of  bronze,  and  bnmt 
bones;  at  Rafibrd,!  Elginshire;  Houstonn, ||  Renfrewshire;  Fordorin 
House, 1^  Kincardineshire  ;  and  Leachland  Toll,  near  Brechin.  Some 
found  at  Letham,*'*  Forfarshire,  are  described  as  having  been  BtroDg 
together  with  the  fibres  of  animals. 

The  plates  wore  occasionally  of  amber ;  a  set  of  bik  such,  together 
7  inches  by  2|t  inches  in  extreme  length  and  breadth,  perforated  and 


lund  *t  Fta-r-BoDc.  Haljhud. 


accompanied  by  upwards  of  forty  amber  beads,  some  of  jet,  two  of 
horn,  and  others  of  "  the  vitrified  sort  called  pully-heads,"  representing 
seven  spherical  beads  joined  together,  were  found  with  burnt  bones  in  a 
barrow  at  Kingston  Deverill.tf  Wilts.  Another  ornament  of  the  same 
character,  formed  of  eight  tablets,  together  upwards  of  10  inches  by 
3  inches,  with  numerous  amber  beads  and  some  gold  studs  (?),  was 
found  with  a  skeleton  in  a  barrow  near  Lake.  Uany  of  the  beads  were 
round  pendants,  tapering  upwards,  and  slightly  conical  at  the  bottom.  A 
necklace  composed  of  smiJi  rounded  beads,  and  somewhat  similar  pend- 
antB  of  amber,  was  found  near  the  neck  of  a  contracted  skeleton  at 
Little  Cressingham, ;  I  Norfolk.  By  the  side  lay  a  bronze  dagger  and 
javelin-head,  and  on  the  breast  an  ornamented  oblong  gold  plate.     Near 

•  Vol.  XXIV.  p,  25".    Seo  alao  Prer.  Boe.  Ant.,  vol.  i.  p.  34.' 

t  /'.  .S.  A.  S.,  vol.  iii.  p.  78.  t  ■>>■.  »"1-  ".  p.  203. 

(  Wil-wn,  "1'.  A.  0/ K.,"  vol.  i.  p.  «4.     "Cat.  A.  1.  Mu*.  Ed.,"  p.  17. 

II  WiWn,  "  V.  A.  of  a,"  vol.  i.  p.  43S.  1  "  Cat.  A.  I.  JIui.  Rd.,"  p.  16. 

•■  \ViW.n,  "P.  A.  ofS.."' vol.  i.p.430.         ft  Iloare,  "Houlh  WilU,"  p.  4«. 

!!  "Korfolk  Atchnology,"  vol.  iii.  p.  1. 
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it  were  part  of  a  gold  armilla,  a  very  small  gold  box,  and  remains  of  two 
others. 

In  one  of  the  Upton  Lovel  barrows  examined  by  Mr.  Cimnington  a 
bnmt  body  was  accompanied  by  somewhat  similar  little  boxes  of  gold, 
thirteen  drum-like  gold  beads  perforated  at  two  places  in  the  sides,  a 
large  plate  of  thin  gold  highly  ornamented,  the  conical  stud  covered 
with  gold  already  described  (p.  409),  some  large  plates  of  amber  like  those 
from  Kingston  Deverill,  and  upwards  of  one  thousand  amber  beads.  A 
small  bronze  dagger  seems  to  have  belonged  to  the  same  deposit.  I  am 
inclined  to  think  that  the  so-called  gold  boxes  may  have  been  merely 
the  coverings  of  some  discs  of  wood  perforated  horizontally,  and  thus 
forming  largo  flat  gold-plated  beads.  The  gold  itself  is  not  perforated, 
but  the  edges  appear  in  the  engraving  to  be  much  broken.  Possibly  the 
supposed  lids  and  boxes  were  in  both  cases  the  coverings  of  one  face  only 
of  a  wooden  bead.'^  From  the  occurrence  of  the  weapons  in  these  inter- 
ments, it  seems  probable  that  this  class  of  decoration  was  not  confined 
to  the  female  sex,  but  that,  like  most  savages,  the  men  of  Ancient 
Britain  were  as  proud  of  finery  as  the  women,  even  if  they  did  not  excel 
them  in  this  particular. 

I  am  not  aware  of  the  discovery  of  any  such  jet  necklaces  on  the 
Continent,  but  a  few  flat  plates  of  amber  perforated  in  several  places 
horizontally  have  been  found  in  the  ancient  cemeter}'  at  Hallstatt,  in  the 
Salzkammergut  of  Austria. 

In  several  instances  jet  necklaces  do  not  comprise  any  of  the  flat 
plates,  but  consist  merely  of  a  number  of  flat  discoidal  beads  with  one 
larger  piece  for  a  pendant.  In  a  barrow  at  Weaverthorpe  Ling,  York- 
shire, E.  B.,  the  Rev.  W.  Groenwell,  F.S.A.,  discovered  a  contracted 
skeleton  of  a  young  person  buried  with  a  plain  urn  and  a  necklace  of 
one  hundred  and  twenty-two  flat  beads  of  jet,  with  a  flat,  spherically  tri- 
angular pendant,  perforated  at  the  middle  of  one  of  its  sides,  a  short  dis- 
tance from  the  edge.  The  bt^ads  vary  in  size  from  a  little  under  to  a  little 
over  i  inch  in  diameter,  and  the  sides  of  the  pendant  are  about  i  inch  long. 

In  a  barrow  near  Fimber,t  Yorkshire,  Messrs.  J.  R.  and  R.  Mortimer 
found,  with  other  interments,  a  female  skeleton  in  a  contracted  posture, 
with  a  small  food- vase  near  the  hand,  a  small  bronze  awl  in  a  short 
wooden  haft  behind  the  shoulders,  and  on  the  ncok  a  necklace  almost 
identical  with  that  found  at  Weaverthorpe,  and  of  which,  by  the  kind- 
ness of  I^Ir.  Llewcllynn  Jewitt,  F.S.A.,  I  am  able  to  give  a  representation 
in  Fig.  878.  One  of  the  beads,  the  pendant,  and  the  bronze  awl,  and 
part  of  its  wooden  handle,  are  numbered  2,  8,  4,  and  5. 

Another  form  of  jet  bend  is  long,  sometimes  cylindrical,  and  some- 
times swelling  in  the  middle,  and  in  a  few  instances  almost  square  in 
section.  Fourteen  of  those  with  a  round  section,  and  from  1  inch  to  1} 
inches  long,  and  one  of  those  with  the  square,  had  been  strewn  among  the 
bones,  after  they  had  been  burnt,  in  an  interment  found  by  the  Rev.  W. 
(ireenwell,  F.S.A.,  in  a  barrow  near  Egton  Bridge,  Whitby.  Two  are 
here  reproduced  (Fig.  879)  from  the  Archaoloijical  JuuniaL\    In  another 

♦  In  the  Areh(toIo<jiay  vol.  xv.  pi.  vii.,  the  rim  and  tho  lop  or  bottom  of  the  box 
are  shown  as  quite  distinct.  Mr.  C'unnington  thought  they  might  have  covered  the 
ends  of  strives. 

t  lUliquary^  vol.  ix.  p.  67.  X  ^'^l-  '^'^"*  P-  ^^'-' 
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Yorkshire  barrow  tho  same  explorer  found,  also  with  burnt  bones,  a  small 


Fig.  378.— Fimber.  [ 

fluke  of  flint,  a  portion  of  a  bronze  pin,  and  four  jet  beads,  two  of  which 
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are  barrel- shaped  and  one  oblong,  while  the  fourth  is  a  small  sind,  like 
those  already  described.  They  are  shown  full-sized  in  the  annexed  eat 
(Fig.  380),  borrowed  from  the  Archaohffical  JoumtdJ'^ 

Small  barrel-shaped  beads,  accompanied  by  smaller  disc-shaped  betds, 
and  two  small  studs,  were  found  by  the  late  Mr.  Bateman  in  Hay-Top 
barrow,  Monsal  Dalc,f  accompanying  the  skeleton  of  a  woman.    With 


Fig.  379.— Yorluliire.        \ 

them  was  a  curious  bone  pendant  of  semicircular  outline,  widening  ont 
to  a  rectangular  base  somewhat  like  a  modem  seal. 

Jet  beads,  long  and  thin,  but  larger  at  the  middle  than  at  the  extremi- 
ties, and  others  barrel-shaped,  were  found  ^vith  burnt  bones  in  a 
barrow  examined  by  the  Rev.  Groville  J.  Chester,  near  Cromer ;  J  and  a 
magnificent  necklace  of  jot  beads,  ranging  from  1  to  6  inches  in  length, 
some  of  them  expanding  very  much  in  the  middle,  and  with  a  sort  of 
rounded  moulding  at  each  end,  and  having  a  few  rough  beads  of  amber 


Fig.  390.— Yorkshire. 


intermingled  with  them,  were  found  with  a  polished  celt  of  black  flint  at 
Cniden,§  Aberdeenshire,  in  1812,  and  are  presented  in  the  Arbuthnot 
Museum,  Peterhead. 

Some  curious  jet  beads,  one  of  them  in  the  form  of  a  ring  perforated 
transverselv,  were  found  with  bronze  buttons,  rings,  armlets,  &c.,  in 
Anj,'lesea,||  and  are  now  in  the  British  Museum. 

A  flat  circular  bead  of  jet,  a  flint  scraper,  and  a  bronze  dagger  and 
celt  were  found  by  the  late  Mr.  Bateman  in  a  barrow  near  Bakewell.^ 
A  larj^'o  pendant,  apparently  of  jet,  pear-shaped,  and  perforated  near  the 
smaller  end,  was  found  in  a  barrow  on  Stanton  Moor,"'''  Derbyshire  ;  and 
a  rudely  made  bead  of  Kimmeridgc  shale  in  the  long-chambered  barrow 

♦  Vol.  xxii.  p.  24  L     t  "Ton  Years' Dip:.," p.  74.    "Cran.  Brit.,'*  vol.ii.  pi.  60,p.2. 

+  Arch.  Journ,,  vol.  vii.  p.  100.  §  "  Cat.  A.  I.  Mus.  Ed.,'J  p.  10. 

II  Arch.  Journ.y  vol.  xxii.  p.  74.     Arrh.  Camft.,  Srd  S.,  vol.  xii.  p   97. 

f  Arch.  Assor.  Joum.,  vol.  vii.  p.  217.  **  Arch.^  vol.  \Tii.  p.  59. 
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'  Wilts.     Another  pondant,  consisting  of  s  flat  pear- 

-i'  aliale  2}  incbee  long  and  2  inches  broad,  and  perforated 

.>'  end,  was  found  along  with  querns,  stones  with  concentric 

-  .  cup-shaped  mdentations  worked  in  tbem,  stone  balls,  spindle- 

'  .lud  ao  iron  ase-head,  in  excavating  an  underground  chamber  at 

>ppock,t  ToTwood,  Stirlingshire.     One  face    of  this   pendant  is 

red  with  scratches  in  a  vandyked  pattern.     Though  of  amall  size, 

.s  eeeiiiB  to  bear  some  analogy  with  the  flat  amulets  of  schist,  of  which 

aovorni  have  been  discovered  in  Portagal,|  with  one  face  ornamented 

in  much  the  same  manner. 

Pendants  of  jet  of  other  forms  are  also  occasionally  found  with  inter- 
ments. That  Khown  in  Fig.  381  was  discovered  in  a  barrow  at  Hungry 
Bentley,  Derbyshire,  by  Mr.  J,  F,  Lucas, 
who  hfts  kindly  let  me  engrave  it.  It 
lay  in  company  with  a  globular  and  a  i 
barrel-shaped  bead  in  an  urn  containing 
buret  hones.  In  character,  this  orna- 
ment recalls  to  mind  the  bronze  pendants 
of  which  so  many  occurred  in  tbe  ceme- 
tery at  Uiillstatt,   though  this  is  of  far 

simpler  design.  »«. sai.— Hungi^ nenuey.        j 

Armlets  manuiitctnred  from  a  single  piece  of  jot  are  not  uncommon 
among  Itomau  antiquities.  They  seem,  however,  also  to  have  been  made 
in  this  country  in  pre-Itonutn  times.  Portions  of  jet  or  lignite  armlets  of 
almost  semicircular  section,  and  "evidently  turned  on  the  lathe,"  were 
found  with  numerous  bronze  and  bone  relics  in  the  Heathery  Burn  Cave,S 
Stanhope, Durham;  and  in  the  cromlech  oi  L<i  lioclie qui  ioniie,\\  Quemsey, 
Mr.  F.  C.  Lukis  discovered  a  remarkable  oval  armlet  of  jet,  ornamented 
on  its  outer  surface,  and  with  countersunk  perforations  in  several  places. 
With  it  was  found  a  bronze  armlet  of  whitish  colour.  By  the  kindness 
of  the  Council  of  the  British  Archieo logical  Association,  figures  of  both, 
on  the  scale  of  one-third,  are  here  reproduced.     With  theni  were  foond 


ng,  3M.— Brouv-OucJ 

pottery  and  stone  instniments,  mailers  and  mills  of  granite.  Armlets  of 
bone  ^  or  ivory  are  also  found  with  uicient  burials,  but  hardly  come 
within  my  province. 

The  nso  of  jet  for  personal  Mnamenls  in  pre-Roman  times  in  Britiun 
u  quite  in  accordance  with  what  might  be  gathered  from  the  testimony 

•  Arch.,  vol.  xxxTiii.  p.  413.  t  P.  S.  A.  8.,  vol-  »i.  p.  112.    App.,  p.  43. 

t  r«M.  £t/>ti.  Sot.,  vol.  »ii.  p.  60.        }  five.  *w.  Ant.,  2nd  H.,  vd.  ii.  p.  131. 

I  AreA.  Aime.  Javrn.,  foI.  iii.  p.  >4t.  Areh^  Tcd.  xliv.  p.  217. 

1  Uaw«,  "8oBth  V/au,"  ^  124. 
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of  early  historians.  Solinos  {circ.  a.d.  80)  mentions  the  abundance  in 
this  country  of  jet,  which,  he  relates,  burns  in  water  and  is  extin- 
guished by  oil,  and  which,  if  excited  by  friction,  becomes  electric  like 
amber.  His  statements  are  repeated  by  other  authors.  The  occur- 
rence of  amber  on  our  coasts  does  not  appear  to  have  been  observed  in 
ancient  times,  unless  possibly  by  Sotacus."^  It  is,  however,  occaaionally 
found  at  the  present  day. 

Beads  formed  of  selected  pebbles  of  quartz  or  other  material  are  rarely 
found  accompanying  interments  of  the  Stone  Age  in  Britain.  In 
France  f  they  seem  more  common.  Some  neatly  pierced  pebbles  of 
rose-quartz,  bored  in  the  same  manner  as  the  perforated  stone  hammers, 
were  found  in  the  Alice  couverte  of  Argeuteuil. 

It  is  rather  doubtful  whether  the  discs  of  Kimmeridgo  shale,  so  abun- 
dantly found  in  Dorsetshire,  and  to  which  the  absurd  name  of  Kim- 
mcridge  coal-money  has  been  given,  date  back  to  pre-Roman  times. 
These  discs,  as  is  well  known,  have  on  the  one  face  a  centre-mark 
showing  where  they  revolved  on  the  centre  of  the  '*  back  poppet  '*  in 
the  course  of  being  turned ;  and  on  the  other  face  a  square  recess,  {  or 
occasionally  two  or  three  smaller  round  holes,  showing  the  manner  by 
which  they  were  attached  to  the  chuck  or  mandrel  of  the  lathe.  Very 
rarely  they  occur  with  a  portion  of  an  armlet,  which  has  broken  in  the 
process  of  turning,  still  attached  to  their  edges.  One  such  has  been 
engraved  in  the  ArchaoltHjiad  Jnunial.l  and  another  is  in  my  own  col- 
lection. There  can,  therefore,  be  no  doubt,  that  instead  of  their  having 
been  expressly  made  for  any  purpose,  such  as  for  use  as  money,  they 
are  merely  the  refuse  or  waste  pieces  from  the  lathe.  They  all  appear 
to  me  to  have  been  worked  with  metal  tools,  and,  from  a  mass  of 
them  having  been  found  **  conglomerated  by  the  presence  of  irony 
matter,"  ||  these  would  appear  to  have  been  of  iron  or  steel  ;  at  the  same 
time,  however,  numerous  chippings  of  flint  were  found,  which,  if  nsed  at 
Jill  in  the  turning  process,  may  have  served  for  roughing  out  the  discs. 
I  have,  however,  not  had  an  opportunity  of  personally  examining  these 
Hint  chippings. 

Rings  of  different  sizes  foiiuod  of  stono  are  occasionally  found,  but 
their  purpose  is  unknown.  In  a  burrow  at  lloathwaito  ^  in  Furness, 
half  a  stone  ring,  about  a  couple  of  inches  in  diamoter,  and  apparently 
of  circular  section,  was  found.  A  ring  of  diorite,  4;  inches  in  diameter, 
with  a  central  hole  of  1  \  inches,  sharp  at  the  edge,  but  1§  inches  thick  at 
the  border  of  the  perforation,  and  of  nearly  triangular  section,  was  found 
at  AVolsonbury,  Sussex,  and  is  in  the  collection  of  Mrs.  Dickinson,  of 
Hurstpierpoint.  A  somewhat  similar  ring  of  serpentine,  5.J  inches  in 
diameter,  is  in  the  Museum  at  Clermont  Ferrand.  A  ring  of  black 
stone,  found  above  the  stalagmite  in  Kent's  Cavern,  is  shown  in  Fig.  384. 
It  is  slightly  rounded  at  its  edges. 

Five  small  rings,  about  an  inch  in  diameter,  of  a  brown  colour,  and 
apparently  made  of  lignite,  were  found  in  an  urn  with  burnt  bones  and 
a  bronze  pin  in  a  barrow  near  Winterbourn  Stoke. '^'  One  of  them 
was  perforated  near  the  edge  as  if  for  suspension. 

•   Plin.,  "Nat.  Hist.,"  li]».  xxxvii.  c.  2.        f  Rev.  Anh.,  vol.  xv.  p.  3f>4. 

X  See  Arch.  Assor.  J„uru.,  vol.  i.  p.  3J.').      }   Vol.  xvi.  p.  299.         |]  Ihid.,  p.  300. 

1  Arch.,  vol.  xxxi.  p.  \.V1.  ••  Iloan*.s  -  Sc.uth  Wilta,"  p.  lU,  pi.  xiii. 
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A  flnt  ring,  from  one  of  the  anciaut  circular  habiUtions  at  Ty  U&wr,* 
in  Holyhead  Island,  is  shown,  full-  size,  in  Fig.  B86.  It  was 
foand  by  tbo  Hou.  W.  0.  Stanley,  F.S.A.,  who  has  oblipngly  lent  me 
the  block.  It  is  sapposed  to  have  been  used  as  a  brooch.  There  is  a  slight 
notch  on  each  aide,  which  mig^t  have  served  to  catch  the  pin. 

Another  form  of  personal  ornament,  or,  more  pobably,  amulet  or 
charm,  consisted  of  pebbles  nsually  selected  for  their  beaaty  or  some 
RiDgnlarity  of  appearance.  They  are  very  freqnent  accompaniments  of 
ancient  interments,  and  are  sometimes,  though  rarely,  perforated.  In  a 
barrow  near  Wiutecboom  Stoke  |  there  had  been  deposited  near  the 


o 


Fig.  3W.— Tj  U«*r.     i 

body  "  a  perforated  pebble-stone,  abont  2  inches  long,  and  very  neatly 
poliHbcd,"  which  Sir  R.  Colt  Hoare  thoaght  might  have  been  sus- 
pended as  an  amulet  from  the  neck. 

In  another  banow  in  the  same  group  I  the  interment  comprised 
"  a  pair  of  petrified  fossil  cockleshells,  a  piece  of  stalactite,  and  a  hard 
flat  stone  of  the  pebble  kind,"  besides  a  brass  or  bronze  pin  and  other 
objects. 

In  a  third,  near  fitonehenge,S  there  was  at  the  left  hand  of  the  skeleton 
a  dagger  of  brass,  and  close  to  the  head  a  curious  pebble  described  as 
"  of  the  sardonyx  kind,  striated  transversely  with  alternate  spaces  that 
give  it  the  appearance  of  belts ;  besides  these  iitri(r,  it  is  spotted  all  over 
with  very  small  white  specks,  and,  after  dipping  it  in  water,  it  assumes  a 
Hca- green  colour." 

In  another  barrow  near  Everlcy  |]  a  heap  of  burnt  bones  was  sur- 
rounded by  a  circular  wreath  of  horns  of  the  red  doer,  within  which,  and 
amidst  the  anbes,  were  five  stemmed  and  barbed  flint  arrow-heads  and  a 
KUinll  red  pebble. 

A  bcantiful  pink  pebble,  supposed  to  have  been  placed  with  the  body 
as  a  token  of  affection,  was  foand  in  a  sepulchral  cist  at  Broedon,^ 
Leicentcrithire.  Some  qncms  and  an  iron  knife  appear  to  have  accom- 
panied the  interment,  so  that  it  may  belong  to  a  comparatively  lab] 
period.  Quartz  pebbles  are,  however,  very  frequently  found  with  ancient 
burials,  and  Mr.  liatcman  has  recorded  numerous  instances  of  tbeir  occur- 
rence. Three  such,  one  red,  the  others  of  a  light  colour,  together  with 
a  ball  of  pyrites,  a  flat  piece  of  polished  iron  ore,  a  flint  celt,  and  v 

•  Areh.  Journ.,  veil.  xin.  p.  304.  t  lloue,  "SouUi  Wills,"  p.  124. 

•  Ibid.  i  Op.eil.,p.  165.  I  Op.eil.,f.  183,pl.zxu. 
i  Arth.  Au9t.  Jotm.,  vol.  xv,  p.  837. 
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other  instrumeuts  of  flint,  were  found  with  a  skeleton  in  a  barrow  on 
Elton  Moor.*  In  opening  Carder  Low,f  near  Hariington,  abont 
eighty  quartz  pebbles  and  several  instruments  of  flint,  inclnding  a  barbed 
arrow-head,  were  found ;  and  with  the  body,  a  bronze  dagger  and  an  axe- 
hammer  of  basalt.  Mr.  Bateman  has  suggested  that  the  pebbles  were 
possibly  cast  into  the  mound  during  its  construction,  by  moomers  and 
friends  of  the  deceased,  as  tokens  of  respect.  Numerous  quartz  pebbles, 
supposed  to  be  sling-stones,  were  found  in  a  barrow  near  Middleion.| 
In  the  same  barrow  was  a  porphyry-slate  pebble,  highly  polished,  **  the 
sides  triangular  and  tapering  towards  the  ends,  which  are  mbbed  flat." 
A  stone  from  a  barrow  near  Ashford-in-the-Water  §  is  said  to  have  been 
of  the  same  character. 

In  a  barrow  near  Avebury,||  already  mentioned,  there  were  in  a  cist, 
with  a  male  skeleton,  three  studs  and  a  ring  of  jet,  a  flint  knife,  and  a 
beautifully  veined  ovoid  implement  of  serpentine,  4  inches  long  and  2 
inches  broad,  the  apex  at  each  end  ground  flat.  Dr.  Thumam  does  not 
attempt  to  assign  any  purpose  to  this  implement,  if  such  it  were. 

Sometimes,  however,  the  pebble  appears  to  have  been  actually  placed 
in  the  hand  of  the  deceased,  as  was  the  case  in  a  barrow  near  Alsop,^ 
where  a  round  quartz  pebble  was  found  in  the  left  hand  of  the  skeleton ; 
and  in  another  barrow  on  Readon  Hill,**  near  Ramshom,  where  a  small 
pebble  was  found  at  the  right  hand.  A  quartz  pebble  lay  among  a 
deposit  of  burnt  bones,  accompanied  by  a  bronze  pin,  in  anoUier  barrow 
near  Thro wley. ft  In  another  Derbyshire^ J  barrow,  a  quartz  pebble, 
found  near  an  urn,  was  regarded  as  a  sling-stone. 

Pebbles  have  been  found  with  interments  in  other  parts  of  the  coontry, 
as  in  the  long  barrow  at  Rodmarton,§§  Gloucestershire,  where  were  a 
small  round  white  pebble  and  flint  arrow-head.  An  ovoidal  stone.  4  by  2| 
inches,  occurred  in  a  grave  at  Athelney;  ;  j  and  one  of  chert,  8^  by  5^ 
inches,  in  a  barrow  on  Petersfield  Heath.*"*"  The  Rev.  W.  Greenwell  has 
also  found  large  pebbles  or  boulders  in  some  of  the  Yorkshire  barrows. 
They  seem  to  come  under  another  category  than  that  of  the  smaller 
ornamental  pebbles. 

At  Caor  Leb,"'^'''  Anglesea,  two  silicious  pebbles,  one  black  and  the 
other  red,  with  a  band  of  little  pits  round  it,  were  found  in  1865.  and 
supposed  to  be  amulets. 

Mr.  KombloH4^  has  observed  that  in  Teutonic  tombs  stones  occur, 
deposited  apparently  from  some  supposed  virtue  or  superstition,  and  has 
instanced  two  eug-shaped  objects,  apparently  of  Carrara  marble,  from 
Lunebur*;  tumuli.  It  hns  also  been  stated  that  in  Penmynydd  chorch- 
yard,***  Annlesoa.  numerous  skeletons  were  found  ^ith  a  whit«  oval 
pebble,  of  the  size  of  a  hen's  eg*:,  near  each.  It  is  doubtful  whether 
the  Kmes  were  those  of  Christians  or  not ;  but  the  Rev.  T.  J.  Wiiliikms,  in 

•  "  Vtv5t.  Ant.  Drrb..'*  p.  .SS.  f  Op.  n;.,  p.  63. 

I  Op.  n/.,  p.  !»'.>.     r.  R.  Smith,  "Coll.  Ant.,"  v..l.  i.  p.  .70. 

{   Arch,,  vol.  xii.  p.  327.  ^  **IYmi.  Hrit..**  v^l.  ii.  pi.  55, p.  2. 

*  "  Vt-*t.  Ant.  IVrb.,-  p.  67.  ••  "Ton  Yean»"  Di»r.. "  p.  125. 
ft  "Ttn  Yt\irs*  Piir.."  p.  130.  :;  Keiiqitary,  vol.  iii.  p.  206. 
>^;   /Vv.  ^f.-.-.  Anf.,  2nd  S.,  vol.  ii.  p.  27S. 

Arrh.  Johr..,  vol.  xvi.  p.  9l>.  •"•■   A.  /.,  vul.  xiii.  p.  412. 

•••   Arch.  A**-'.  J'Hr..,^  vol.  xxii.  p.  314.       t-t-f  A.  J.,  vol.  xiii.  p.  413. 
Ill  Arch,  C»mr.,  Sni  S.,  vvl.  vii.  p.  91.     An-k.  Au«.  Johkh.,  toI.  xri.  p.  S26- 
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describing  the  fact,  has  suggested  that  the  stones  might  bear  reference  to 
the  passage  in  Revelation  (ii.  17) : — *^  To  him  that  overcometh  will  I 
give  to  eat  of  the  hidden  manna,  and  will  give  him  a  white  stone,  and 
in  the  stone  a  new  name  written,  which  no  man  knoweth  saving  he  that 
recoiveth  it.'* 

In  interments  of  an  earlier  date,  such  instances  seem  to  point  to  some 
superstitions  custom,  possibly  like  that  in  India,  where  ''  the  mystic 
Salagramma  pebble,  held  in  the  hand  of  the  d3ring  Hindoo,  is  a  sure 
preservation  against  the  pains  of  eternal  punishment."  *  This  pebble, 
however,  was  black. 

Among  the  Tasmanians  f  sacred  pebbles  play  a  not  unimportant  part ; 
and  crystals,  or  sometimes  white  stones,  are  frequently  worn  in  bags 
suspended  from  the  neck,  and  women  never  allowed  to  see  them. 

The  symbolism  of  a  white  pebble,  as  representing  happiness  or  a  happy 
day,  was  widely  known.  The  **  calculi  candore  laadatus  dies"  |  was  not 
confined  to  the  Romans,  but  known  among  the  Thracians ;  and  the 
**  black  balls  "  at  ballots  of  the  present  day  carry  us  back  to  the  times 
when 

**  Mo8  erat  antiqnus  niveis  atrisque  lapillia 
His  damnare  reos,  illia  absolvere  cuipA."  § 

Occasionally  fossil  echini  of  flint  are  found  buried  with  bodies.  In  a 
tumulus  on  Ashey  Down,{|  in  the  Isle  of  Wight,  one  appears  to  have 
accompanied  an  interment  of  burnt  bones,  together  with  a  bronze  dagger. 
Douglas  also  found  one  with  an  amber  bead  by  the  side  of  a  Saxon 
skeleton  near  Chatham.  He  regarded  it  as  an  amulet,  and  states  that 
in  Scotland  the  peasants  still  have  a  belief  in  the  virtue  of  these  fossils. 
I  have  seen  cidares  forming  part  of  Saxon  necklaces  after  having  been 
perforated,  and  others  converted  into  spindle- whorls. 

In  fact,  the  use  of  stones  as  amulets  still  lingers  on  in  the  northern  parts 
of  this  country.  There  is  in  the  Antiquarian  Museum  at  EdinburghH  a  flat 
oval  pebble,  2  j^  inches  long,  which  was  worn  as  a  charm  in  a  small  bag  hung 
by  a  red  string  round  the  neck  of  a  Forfarshire  farmer,  who  died  in 
1854,  ast.  eighty-four.  In  the  same  museum  are  a  curious  heart-shaped 
nodule  of  clay  iron-stone,  with  a  copper  loop  for  suspension,  and  heart- 
shaped  and  oblong  pendants  of  copper  and  silver,  engraved  with  a  name 
and  date,  which  appears  to  be  1580. 

The  custody  of  charms  sometimes  became  hereditary.  Martin  '*'*  de- 
scribes a  stone  in  Arran  possessed  of  various  miraculous  virtues.  ''  The 
custody  of  this  globe  is  the  peculiar  privilege  of  a  little  family  called 
Clan  Chattons."  Other  charm-stones  and  curing-stones  have  been 
described  in  an  interesting  paper  by  Sir  J.  Y.  Simpson,  Bart.f  f 

Among  the  Scandinavian  nations  \  \  the  possession  of  certain  stones 
was  beUeved  to  secure  victory  in  encounters,  and  the  belief  is  constantly 
mentioned  in  ancient  poetry. 

*  Bonwick,  "Daily  Life  of  tho  Tasmanians,"  p.  194. 

t  Bonwick,  I.e.,  pp.  193—201.  X  Plin.,  «•  Nat.  Hist,"  lib.  vii.  cap.  40. 

}  Ovid,  "  Met.,'*  lib.  xv.  v.  41.  ||  Areh.  Attoe.  Joum.j  vol.  x.  p.  164. 

II  Proc.  Soc.  Ant.  Scot.,  vol.  v.  p.  327. 

•♦  "  Detc.  of  West.  Isl.  of  Scot,"  1703,  p.  226,  quoted  by  Stuart,  "  Sculpt  St.  of 
Srot,"  vol.  ii.  p.  Iv. 

ft  /*.  .V.  A.  6'.,  vol.  iv.  pp.  211—279. 

XI  De  Bonstetten,  JUe.  iCAnL  Suuses,  p.  8.    Nilsson,  «<  Stone  Age,"  p.  215. 
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A  belief  in  the  virtues  of  ''  lucky  stones/*  or  pebbles  with  a  hole 
through  them,  or  with  a  band  around  them,  is  still  widely  spread,  and  I 
well  remember  the  incantation — 

"  Lncky-stono,  Incky-stone,  bring  me  some  Inck, 
To-day  or  to-morrow  by  twelve  o'clock." 

In  Scotland  such  a  stone  is  often  called  a  witch -stone,*  and  hong  up 
in  the  byres  as  a  protection  for  the  cattle.  The  same  is  the  case  in  some 
parts  of  England.  In  the  Museum  at  Leicester  is  a  *'  witch-stone**  from 
Wymoflwold,  a  pebble  with  a  natural  hole  towards  one  end,  which  has 
been  preserved  for  many  generations  in  one  family,  and  had  great  virtues 
attributed  to  it.  It  prevented  the  entrance  of  fairies  into  the  dairy  ;  it 
])roHerved  milk  from  taint ;  it  kept  off  diseases,  and  charmed  off  warts ; 
and  seems  to  have  been  valuable  alike  to  man  and  beast.  In  the 
Western  Islands  f  ammonites  are  held  to  possess  peculiar  virtaes  as 
**  cramp-stones  "  for  curing  cramp  in  cattle. 

Stones  remarkable  cither  for  their  colour  or  shape  appear  at  all  times 
to  have  attracted  the  attention  of  mankind,  and  frequently  to  have 
served  as  personal  ornaments  or  charms  among  those  to  whom  the  more 
oxponsivo  and  civili/ed  representatives  of  such  primitive  jewellery,  such 
as  now  rank  as  precious  stones,  were  either  unknown  or  inaccessible. 

Among  the  cave-dwellers  of  a  remote  age,  both  of  France  and  Belgium, 
fossil  shells  appear  to  have  been  much  in  use  as  ornaments,  numbers 
having  been  found  perforated  for  suspension.  Pendants  of  stone  oecor  in 
some  abundance  with  interments  in  Uie  dolmens  of  France ;  |  occasionally 
the  living  forms  of  shells  also  were  perforated  and  worn  as  ornaments, 
both  in  the  days  when  the  reindeer  formed  the  principal  food  of  the 
cave-dwollors,  and  in  more  recent  yet  still  remote  times.  A  black  polished 
oviil  iK^bblo,  found  in  the  Lake-dwelling  of  Inkw}'l,§  has  been  regarded 
by  Do  UoHHtuttcn  ns  an  amulet. 

In  Morovin<^ian  and  Teutonic  interments  we  find  occasionally  pend- 
ants of  sorpontine  j|  and  other  materials,  balls  of  crystal,  and  sometimes 
of  iron  pyrites. 1 

A  peculiiir  stone  with  a  groove  round  it,  not  unlike  in  form  to  the 
Danish  sharpening-stonos  of  the  early  Iron  Age,  was  in  use  for  di%'ining 
pur])osos  among  the  Laplanders,  and  has  been  engraved  and  described 
bv  SfhotU'r.  •'  •' 

NunuTous  auuilots,  commonly  formed  of  various  kinds  of  stone  and 
tooth  of  animals,  usually  perforated  for  suspension,  were  worn  by  the 
North  Amorioun  Indians.  1 1  Indeed,  among  almost  all  sa%*age  nations 
such  charms  and  ornaments  al>ound. 

As  I  am  not  trtvitiiig  of  the  hidden  virtues  of  stones  and  gems. 
nor  ol*  tlnMr  use  as  amulets,  it  is  needless  to  s;iv  more  in  illustra- 
tiou  of  the  I'auses  why  sekvted  pebbles  m  ly  have  been  placed  in 

•  /'.  ..'?.  .1.  >".,  vol.  V.  J..  12S.     ./•»''.#•,.;..  R,i\,  Vol.  iv.  p.  401. 

t  /'■    .  >   .  ./'..'.  »»'.,  \o\.  V.  ]>.  ;u.>. 

*  .r    h.  ./»»•.  ./ivr-*.,  v,»l    \xiv.  jv  40.      ••  M.1t»''ri:iux.'*  vol.  v.  pp.  ll!^  241^.  i^r. 
s^   >  ,' .  .  ...  /;.  .  ,i\l'r.  S,,t.,<.  y\.  I  '2.  i   Riul.it,  "Sop.  Ut-s  IVirb./*  p.  7*. 
'    Liii.ltMwlimit,  ./.  '«.  h.  J".,  vol.  ii.  llofl  xii.  T.nf.  vi.  IJ. 

••  "  K»p:.i!:.i.    V  1.  1701.  p.  j::.  tt  SchooKnifi,  •'  Ind.  Tribe*,"  vol.  i  p.  >6. 
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ancient  graves.  Before  proceeding,  however,  to  the  next  part  of 
my  subject,  which  carries  me  back  from  comparatively  recent  times 
to  those  long  anterior  not  only  to  the  use  of  metals,  but  to  that  of 
the  various  stone  implements  of  which  I  have  been  treating,  it  will 
be  well  to  say  a  few  words  as  to  the  results  of  the  general  survey 
which,  so  far  as  regards  the  antiquities  of  the  Neolithic  or  Sur- 
face Stone  Period,  is  now  complete. 

These  results,  I  must  acknowledge,  are,  to  my  nund,  by  no 
means  completely  satisfactory. .  It  is  true  that  regarding  the 
various  forms  of  objects  described  from  a  technological,  or  even  a 
collector's  point  of  view,  the  series  of  stone  antiquities  found  in 
Britain  does  not  contrast  unfavourably  with  that  from  any  other 
country.  We  have  hatchets,  adzes,  chisels,  borers,  scrapers,  and 
tools  of  various  kinds,  and  know  both  how  they  were  made  and 
liow  they  were  used  ;  we  have  battle-axes,  lances,  and  arrows  for 
war,  or  for  the  chase ;  we  have  various  implements  and  utensils 
adapted  for  domestic  use ;  we  have  the  personal  ornaments  of  our 
remote  predecessors,  and  know  something  of  their  methods  of 
sepulture,  and  of  their  funeral  customs.  Indeed,  so  far  as  external 
appliances  are  concerned,  they  are  almost  as  fully  represented  as 
would  be  those  of  any  existing  savage  nation  by  the  researches  of 
a  painstaking  traveller.  And  yet,  when  we  attempt  any  chrono- 
logical arrangement  of  the  various  forms,  we  find  ourselves  almost 
immediately  at  fault.  From  the  number  of  objects  found  we  may, 
indeed,  safely  infer  that  they  represent  the  lapse  of  no  inconsider- 
able interval  of  time,  but  how  great  we  know  not ;  nor,  in  most 
cases,  can  we  say,  with  any  approach  to  certainty,  whether  a  given 
object  belongs  to  the  commencement,  middle,  or  close  of  the 
I*olished  Stone  Period  of  Britain. 

True  it  is  that  there  are  some  forms  which,  from  their  associa- 
tion together  in  graves,  we  know  to  have  been  contemporaneous ; 
and  some  which,  from  their  occasionally  occurring  with  interments 
belonging  to  a  time  when  bronze  was  beginning  to  come  into  use, 
we  must  assign  to  the  later  portion  of  the  Neolithic  Period  of  this 
country ;  yet  it  is  impossible  to  say  of  these  latter  forms  that  they 
may  not  have  been  long  in  use  before  bronze  was  known ;  nor  of 
the  former,  that  certain  kinds  were  not  introduced  at  a  much 
earlier  pi'riod  than  the  others,  which  at  a  later  date  became  asso- 
ciated with  them.  The  utmost  that  can  with  safety  be  affirmed  is, 
that  some  forms,  such  as  the  perforated  battle-axes,  the  skilfully 
chipped  lance-heads  or  daggers,  the  cups  fashioned  in  the  lathe. 


4^  y%u0}%hu  fntMAUExn,  ufruni,  nc 

Mii/I  il$ii  fmmnt^sU  f^yiif  appear  to  haTe  been  of  later 
iUhh  fWf^i  of  i\w,  fAheru,  Moreover,  though  we  mxj 
ltnri'u:nlsir  o)/yif:UHH  /^/rrjfj^ratj  vely  lute,  the  bulk  of  the 
for  UtttViiti'M,  an  t'jtltMf  ari/l  poMnibly  arrow-headB — ^were  subject  tc» 
litllif  iwHlitU'Mhm  during  the  whole  of  the  Neolithic  Period,  ihas  is 
in  uiiiumi  imi¥mm\fU%  from  form  only,  to  a^^ign  to  indiTidual 
ffiiriiM  any  r;tirorii>iogical  piiMition.  The  light  reflected  by 
(liMutvi^rU-nf  mutU  uh  th'>M5  in  the  Hwiiw  Lakes,  and  by  the 
vuHiomH  of  moiUtm  MavagoN,  enabhm  um,  to  fK)me  extent,  to 
ri/itii  ilui  n^aiiofiM  and  bi$aringH  of  our  native  stone  antiquities ;  but 
Uin  griifiior  purl  of  thrmi  have  unfortunately  been  discovered  as 
inoliiUul  fixiinii)h*M,  and  without  attendant  circumstances  calculated 
to  runiinh  data  lor  dotormining  their  exact  age,  or  the  manners  of 
i\\^mi^  who  unnd  thoni. 

Mnoiigli  fiiciM,  howovf^r,  aro  at  our  command  to  show  that,  pre- 
rdding  tlict  UHn  of  niotul  in  this  country,  there  was  a  time  when 
rutting  inHtniintintH  and  weapons  wore  made  of  stone,  either 
nliipptid  or  ground  to  an  odgo;  and  to  encourage  a  hope  that 
futunt  diN(U)V(frioM  may  throw  more  light  on  the  length  of  the 
]xiriiMl  tlirough  whioh  thoso  who  used  them  lived,  and  on  the 
Htugtt  of  iuilturt)  thtty  had  reached.  It  will,  I  trust,  be  of  some 
Horvitu)  to  thomt  who  an^  lultouriug,  and  will  yet  labour,  in  this 
tlold  of  roH()a)H'h.  to  iind  in  thiMito  pages  a  classification  of  the 
TorntH  ut  pl^^Nt^ut  kiutwn,  a  Humniary  account  of  the  discoveries 
hithrrto  niudo,  and  rt^tort^noos  to  the  lHK>k8  from  which  further 
dt^tuiU  niuv  1h>  gathorod. 

I  now  turn  to  tht^  rt^Hos  of  a  still  earlier  period,  when  the  art  of 
griuiling  Mtono  to  an  inlgt^  apjx^irs  to  have  Inx^n  unknown,  and 
\Nhon  \\\M\  wuH  a>ts\Hnuted  in  this  ivuntry  with  a  group  of  animals 
NNhiv'h  hiiM  uv»\v  for  the  most  jvirt  distipjvareil,  either  by  migration 
tv»  v>tUer  lititxuUvt,  or  bv  alvkdute  extinction  of  the  race. 
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CHAPTER  XXII. 

CAVE     IMPLEMENTS. 

In  this  second  division  of  my  subject  I  must  pass  in  review  a 
class  of  implements  of  stone  wliich,  though  belonging  to  an  earlier 
period  than  those  already  described,  it  appeared  to  me  to  be  better 
to  take  second  rather  than  first  in  order.  My  reasons  for  thus 
reversing  what  might  seem  to  be  the  natural  arrangement  of  my 
subject,  and  ascending  instead  of  descending  the  stream  of  time, 
I  have  already  to  some  extent  assigned.  I  need  only  now  repeat 
that  our  sole  chronology  for  measuring  the  antiquity  of  such 
objects  is  by  a  retrogressive  scale  &om  the  present  time,  and  not 
by  a  progression  of  years  &om  any  remote  given  epoch ;  and  that 
though  we  have  evidence  of  the  vast  antiquity  of  the  class  of 
implements  which  I  am  about  to  describe,  and  may  at  the  present 
moment  regard  them  as  the  earliest  known  works  of  man,  yet  we 
should  gravely  err  were  we  for  a  moment  to  presume  on  the 
impossibility  of  still  earlier  relics  being  discovered.  Had  they 
been  taken  first  in  order,  it  might  have  been  thought  that  some 
countenance  was  given  to  a  belief  that  we  had  in  these  implements 
the  first  efibrts  of  human  skill,  and  were  able  to  trace  the  pro- 
gressive development  of  the  industrial  arts  from  the  very  cradle 
of  our  race.  Such  is  by  no  means  the  case.  The  investigators 
into  the  early  history  of  mankind  are  like  explorers  in  search  of 
the  source  of  one  of  those  mighty  rivers  which  traverse  whole 
continents  :  we  have  departed  from  the  homes  of  modem  civiliza- 
tion in  ascending  the  stream,  and  arrived  at  a  spot  where  traces  of 
human  existence  are  but  few,  and  animal  life  has  assumed  strange 
and  unknown  forms ;  but  further  progress  is  for  the  moment  denied, 
and  though  we  may  plainly  perceive  that  we  are  nearer  the  source 
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of  wliicli  we  are  in  searcli,  yet  we  know  not  at  what  distance  it 
may  still  be  from  us ;  nor,  indeed,  can  we  be  certain  in  what  direc- 
tion it  lies,  nor  even  whether  it  will  ultimately  be  discoTered. 
Whether  or  no,  traces  of  human  existence  will  eventually  be  found 
in  deposits  belonging  to  Miocene,  or  even  earlier  times,  I  may 
take  this  occasion  of  remarking  that  the  evidence  hitherto  adduced 
on  this  point  by  French  geologists  is,  to  my  mind,  after  full 
examination  on  the  spot,  very  far  &om  satisfactory.  At  the  same 
time,  judging  from  all  analogy,  there  can  be  but  little  doubt  that 
the  human  race  will  eventually  be  proved  to  date  back  to  an 
earlier  period  than  the  Pleistocene  or  Quaternary,  though  it  will 
probably  not  be  in  Europe  that  the  evidence  on  this  point  will  be 
forthcoming. 

The  instruments  of  stone,  found  in  ossiferous  caves  and  in 
ancient  alluvial  deposits,  associated  with  remains  of  a  fauna  now 
in  great  part  extinct,  belong  to  a  period  which  has  been  termed 
by  Sir  John  Lubbock  the  Palax)lithic,  in  contradistinction  to  the 
Neolithic  Period,  the  relics  of  which  are  usually  found  upon,  or 
near,  the  surface  of  the  soil.  By  others,  the  more  familiar,  even  if 
less  accurately  discriminative,  terms  of  Cave  Period  and  Biver- 
Drift,  or  even  Drift  Period,  have  been  adopted. 

Though  I  propose  in  these  pages  to  treat  of  the  implements 
from  the  caves  and  from  the  River  Gravels  separately,  it  must  not 
be  supposed  that  there  exists  of  necessity  any  demonstrable  dif- 
ference in  the  age  of  the  two  classes  of  relics.  On  the  contrary, 
though  there  can  be  but  little  doubt  that  the  deposition  of  the 
implement-bearing  beds,  both  in  the  one  case  and  the  other, 
extended  over  a  ver\'  considerable  space  of  time,  and  that  there- 
fore neither  all  of  the  cave- deposits  nor  all  of  the  River  Drifts 
can  be  regarded  as  absolutely  contemporaneous;  yet  there 
appears  every  probability  that  some,  at  least,  of  the  deposits  in 
each  of  the  two  classes  synchronize ;  and  that  caves  were  being 
partially  filled  with  earth  containing  relics  of  human  workman- 
ship and  animal  remains,  at  the  same  time  that,  in  certain  ancient 
river- vaUeys,  allu^-ial  drifts  were  being  formed  with  similar  works 
of  man  and  bones  of  animals  ]>elonging  to  the  same  fauna 
incorporated  in  them. 

And  yet,  as  a  rule,  the  character  of  a  group  of  implements 
collected  from  the  cave-deposits  differs  in  its  general /doiVs  from 
one  obtained  from  the  old  River  Drifts.  This  is  no  doubt  mainly 
due  to  the  different  conditions  under  which  the  two  deposits  were 
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formed ;  for,  especially  when  they  were  undoubtedly  human 
habitations,  the  caves  seem  to  have  been  under  more  favourable 
conditions  both  for  the  reception  and  the  preservation  of  a  larger 
proportion  of  the  smaller  forms  of  instruments  than  the  Kiver 
Drifts ;  but  their  comparative  scarcity  in  the  collections  formed 
from  the  latter  is  also,  no  doubt,  partly  due  to  the  difficulty  in 
finding  such  minute  objects  when  embedded  in  a  mass  of  gravel, 
even  had  they  remained  uninjured  in  the  course  of  its  deposition. 
On  the  other  hand,  the  rarity  of  the  larger  forms  of  implements 
in  the  cave-deposits  appears  to  be  due  to  these  instruments 
having  been  mainly  used  for  what  may  be  termed  "  out-of-doors  " 
purposes. 

Again,  though  in  some  instances  the  River-Drift  and  cave- 
deposits  belong  apparently  to  the  same  period,  yet  in  others  it 
seems  probable  that  we  have,  in  the  caves,  relics  derived  from  a 
period  alike  unrepresented  in  the  old  alluvia  and  in  the  superficial 
soil ;  and  which  probably  belong  to  an  intermediate  age,  and  assist 
to  bridge  over  the  gap  that  would  otherwise  intervene  between  the 
River-Drift  and  the  Surface  Period.  It  is  not,  however,  in  our 
English  caves  that  such  good  evidence  of  a  sequence  in  the  order 
of  the  deposition  of  their  contents  can  be  observed,  as  in  those  of 
the  South  of  France  and  of  Belgium,  in  which  a  sort  of  chro- 
nological succession  has  been  pointed  out  by  M.  Gabriel  de  Mor- 
tillet  and  others,  as  will  subsequently  be  seen.  It  wUl  of  course 
be  understood  that  this  sequence  in  no  way  refers  to  the  occupa- 
tion of  caverns  by  man  in  modem,  or  even  Neolithic  times.  Many 
caves  in  this,  as  in  other  countries,  have  been  the  retreats  or 
dwelling-places  of  man  at  various,  and  often  very  remote  periods, 
though  subsequent  to  the  time  when  their  earlier  contents  had  been 
sealed  up  beneath  a  layer  of  stalagmite,  itself  a  work  of  centuries 
of  slow  deposition  of  carbonate  of  lime  held  in  solution  by  water 
infiltrating  from  above.  It  is  owing  to  the  occasional  admixture 
of  the  more  recent  remains  with  those  of  older  date,  either  in  the 
progress  of  the  excavation  of  the  caverns,  or  by  the  burrowing  of 
animals,  or  in  some  cases  possibly  by  pits  having  been  sunk  in  the 
floor  of  the  cave  by  some  of  its  successive  human  occupants,  that 
doubt  has  been  thrown  in  former  times  on  the  value  of  the 
evidence  afforded  by  cavern-deposits,  as  to  the  coexistence  of  man 
^4th  animals  now  extinct,  such  as  the  Siberian  mammoth  and  its 
common  associate,  the  woolly-haired  rhinoceros.  The  more  careful 
researches  of  modem  times  have,  however,  in  most  cases,  removed 
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all  sources  of  error  under  this  head ;  and  the  fact  of  this  co- 
existence being  now  established,  we  are  to  a  great  extent  able  to 
eliminate  the  doubtM  portions  of  the  older-recorded  observations, 
and  to  give  to  the  residue  a  value  which  it  did  not  formerljr 
possess. 

Before  proceeding,  however,  to  discuss  any  of  the  evidence 
afforded  bj  cavern-deposits  concerning  the  existence  of  man  and 
the  nature  of  his  tools  and  implements  in  those  early  days,  it  will 
be  well  to  say  a  few  words  both  as  to  the  nature  of  ossiferous  caves 
in  general,  and  as  to  the  probable  manner  in  which  their  contents 
were  deposited  in  the  positions  in  which  we  now  find  them.  In 
doing  this  I  shall  be  as  brief  as  possible,  and  will  content  myself 
with  referring  the  reader  who  is  desirous  of  further  details  to 
works  more  strictly  geological.* 

What  must  strike  all  observers  at  the  outset  is,  that  caverns 
vary  greatly  both  in  their  character  and  in  their  dimensions ;  some 
being  long  and  sinuous,  in  places  contracting  into  narrow  pas- 
sages, and  then  again  expanding  into  halls  more  or  less  vast ; 
while  others  are  merely  vaulted  recesses  in  the  fa«e  of  a  rock,  or 
even  long  grooves  running  along  the  face  of  some  almost  perpen- 
dicular though  inland  cliff.  Most  of  the  English  ossiferous 
caverns  belong  to  the  former  class,  while  the  majority  of  those 
of  the  Dordogne  and  some  other  parts  of  the  South  of  France 
belong  to  the  latter.  These  recesses  and  rock-shelters  apparently 
owe  their  existence  to  a  somewhat  different  cause  from  that  which 
produced  the  long  sinuous  cavities.  They  usually  occur  in  cliffs 
of  which  the  stratification  is  approximately  horizontal,  but  where 
the  different  beds  vary  much  in  their  degree  of  hardness  and  per* 
meability  to  water.  The  softer  strata,  underlying  the  harder 
masses,  are  in  consequence  more  liable  to  be  acted  upon  by 
rain,  wind,  and  frost,  so  that  thev  weather  awav  faster,  and  leave 
deep  recesses  in  the  face  of  the  cliffs,  admirably  adapted  for  con- 
version, with  but  little  trouble,  into  drv  and  commodious  shelters 
from  the  weather,  and  which  have  in  consequence  been  seized  on 
for  habitation  by  man  from  the  earliest  times  to  the  present  day. 
Caves  of  this  character  may  possibly,  in  some  rare  instances,  have 
lKH>n  due  to  the  eroding  action  of  the  sea  before  the  land  was 
elevated  to  its  present  level ;  but  in  most  cases  they  have  originated 

•  SiH*.  for  instanct\  l\-snoyer*s  **  Reoherchos  gur  lo*  Cjivemt* "  in  the  *'  Diet. 
I'liiv.  il Hist.  Nat;**  PengiJly,  i/tuii^itut^  vol.  v.  p.  60;  Trans,  iJrrvm.  A»9QC,^ 
vol.  i.  pt.  iii.  p.  31  .   Lyoll,  '•  Pfinc.  of  Cnwl.,"  lOth  edit.,  vol.  ii.  p.  514,  ic. 
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from  the  atmospheric  agencies  I  have  mentioned,  attacking  most 
destructively  the  softer  portions  of  the  rocks,  which  are  usually  of 
a  calcareous  nature. 

The  other  class  of  caverns  also  generally  occur  in  limestone 
districts,  and  seem,  in  like  manner,  to  be  mainly  due  to  atmospheric 
causes,  though  operating  in  a  different  manner.  They  usually 
appear  to  have  originated  with  some  small  crack  or  fissure  in  the 
rock,  along  which,  water  falling  on  the  surface  was  able  to  find  its 
way  to  some  vent  at  a  lower  level ;  and  this,  by  its  continual 
passage,  of  necessity  enlarged  the  channel  along  which  it  flowed. 
The  mechanically  erosive  force  of  pure  water  in  passing  over,  or 
even  falling  upon,  a  rock  of  moderate  hardness  is,  indeed,  but  small, 
though  its  powers  of  friction  were  long  since  recognized  by  that 
most  enlightened  of  ancient  geologists,  the  poet  Ovid,*  who  classes 
its  effects  with  the  wearing  away  of  a  ring  upon  the  finger.  Nor 
was  Solomon's  likening  of  the  contentions  of  a  wife  to  a  continual 
dropping,  without  its  geological  significance.  But  in  the  case  of 
water  derived  from  rain  falling  on  the  surface,  and  passing  through 
a  fissure  in  a  limestone  rock,  its  first  effects  are  chemical  rather 
than  mechanical,  t 

By  contact  with  decaying  vegetable  matter  the  water  becomes 
charged  with  a  certain  amount  of  carbonic  acid,  and  is  rendered 
capable  of  dissolving  a  portion  of  the  calcareous  rock  through 
which  it  passes,  and  thus  carries  it  off  in  solution,  while  in  so 
doing  it  acquires  the  character  known  as  ''hard.*'  Taking  the 
case  of  water  delivered  by  springs  in  the  chalk,  and  which  has 
but  a  moderate  degree  of  hardness,  it  is  found  by  analysis  to  con- 
tain about  seventeen  grains  of  carbonate  of  lime  to  the  gallon. 
Now,  out  of  a  rainfall  of  say  twenty-six  inches  annually,  it  has 
been  found  by  experiment  that  in  a  chalk  district  about  nine  inches 
would,  in  average  seasons,  find  their  way  down  to  the  springs ; 
and  it  may  be  readily  calcidated  that  at  the  rate  of  seventeen 
grains  to  the  gallon,  the  amount  of  dry  chalk  or  carbonate  of  lime 
dissolved  by  this  quantity  of  water,  and  delivered  by  the  springs, 
and  thus  carried  away,  is,  in  each  square  mile  of  such  a  district, 
upwards  of  one  hundred  and  forty  tons  in  each  year,  or  about  a 
ton  to  every  four  and  a  half  acres.     This  serves  to  show  how  great 

*  ''  Gutta  cava!  lapidem,  conflumitur  aDnulua  ubu." — De  Pont.,  lib.  ir.,  El.  z.  t.  5. 
See  also  Lucretiua,  lib.  i.  t.  313 : — 

*'  Annulos  in  digito  mibteiienuatar  habendo 
Stillicidft  catua  lapidem  carat.** 

t  8ee  Prertwich,  Qwtr,  JaurH.  Oeol,  Soc.,  IS66,  toI.  zi.  p.  04. 
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are  the  solvent  powers  of  water  charged  with  carbonic  acid,  and 
the  extent  to  which,  in  the  course  of  centuries,  it  might  remoTe  the 
calcareous  rocks  with  which  it  came  in  contact.  But  when  once 
by  this  action  a  channel  had  been  excavated  sufficiently  large  to 
admit  of  the  rapid  passage  of  a  stream  of  water  through  it,  and 
the  circumstances  of  the  case  allowed  of  such  a  stream,  its  enlarge* 
ment  would  probably  become  more  rapid,  as  the  water  would  be 
liable  to  be  charged  with  sand  and  small  pebbles,  the  Motion  of 
which  would  materiaUy  conduce  to  the  removal  of  the  rock,  the 
varying  hardness  of  which,  combined  with  the  intersection  of  other 
channels  and  fissures,  would  probably  lead  to  the  formation  of 
chambers  of  various  sizes  along  the  course  of  the  channeL  In 
some  caverns  we  find  the  streams  of  water,  to  which  probably  they 
owe  their  existence,  still  flowing  through  them ;  but  in  others,  the 
external  features  of  the  surrounding  country  have  00  much 
changed  since  their  formation,  that  the  gathering  grounds  for 
such  streams  have  been  removed  by  denudation,  and  water  now 
only  finds  its  way  into  them  by  slow  percolation  through  the  rock 
which  forms  their  roof  and  walls. 

It  is  this  same  process  of  denudation  which,  by  removing  some 
portion  of  the  rock  in  which  the  caverns  were  originally  formed, 
has  brought  them  in  communication  with  the  outer  world,  and 
has  thus  rendered  them  accessible  to  man. 

Leaving  out  of  the  question  the  blocks  and  fragments  of  stone 
falling  in  from  the  ceiling  of  the  caverns,  the  methods  by  which 
the  ossiferous  deposits  in  them  may  have  been  formed  are  various. 
The  bones  may  be  those  of  animals  which  have  died  in  the  caverns, 
or  they  may  have  been  brought  there  by  beasts  of  prey,  or  by 
man,  or  by  running  ^\'ater,  or  possibly  by  several  of  these  agencies 
combined. 

In  the  ciise  of  the  caves  and  rock- shelters  of  the  Dordogne,  and 
many  of  those  in  Belgium,  the  deposits  are  almost  exclusively 
neither  more  nor  k^ss  than  refiise  heaps,  containing  the  bones, 
fractunxlandunfractured,  of  animaLs  which  have8er\-ed  for  human 
fiKxl,  mixed  with  which  are  the  lost  and  waste  tools,  utensils,  and 
wtvipi^ns,  and  even  the  cooking-hearths  of  the  early  cave-dwellers ; 
so  that  in  cluiraotor  they  closely  resemble  the  kjokken-moddings 
of  the  IXmish  coasts ;  though,  from  their  position  being  usually 
inland,  the  marine  shells  in  which  these  latter  abound  are,  for  the 
nu>8t  jvirt,  absent.  The  object  in  reporting  to  the  caves  was,  no 
doubt,  shelter :  while  the  reason  for  the  Danish  kjokken-moddings 
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occurring  along  the  coasts  is  to  be  found  in  the  fact,  that  the 
principal  food  of  those  who  left  them  was  derived  from  the  sea. 

In  other  instances  the  tenancy  of  a  cave  by  man  seems  to  have 
alternated  with  that  by  bears,  hyaonas,  or  other  predaceous  ani- 
mals ;  so  that  the  relics  left  by  the  two  classes  of  occupants  have 
become  more  or  less  mixed,  sometimes  without  the  intervention  of 
water,  and  sometimes  by  its  aid.  In  such  caves  it  is  commonly 
the  case  that  the  bones  are  embedded  in  a  red  loamy  matrix,  to 
which  the  name  of  "  cave  earth "  has  been  given,  and  which 
appears  to  consist,  in  a  great  measure,  of  those  portions  of  the 
limestone  rock  that  are  insoluble  in  water  charged  with  carbonic 
acid.*  Such  red  loams  are  common  not  only  in  caves,  but  on  the 
surface  of  many  calcareous  rocks,  and  would  be  liable  to  be 
brought  into  any  place  of  resort  of  man  or  beast,  adhering  to  the 
feet  and  skin,  especially  in  wet  weather ;  though  some  portion  of 
what  Ls  found  in  the  caves  may  have  been  a  sort  of  caput  morfuum 
left  in  position  after  dissolution  and  removal  of  the  calcareous 
rock,  or  it  may  be  sediment  deposited  from  turbid  water. 

Another  important  feature  in  caverns  is  the  stalagmitic  cover- 
ing with  which  the  bone  deposit  is  so  frequently  scaled  up  or 
converted  into  a  breccia.  Like  the  stalactites  on  the  ceiling,  the 
stalagmite  on  the  floor  is  a  gradually  fonned  laminated  deposit, 
composed  of  thin  films  of  cr}''8talline  carbonate  of  lime,  deposited 
from  the  water  in  which  it  was  held  in  solution  as  a  bicarbonate, 
by  the  escape  of  the  excess  of  carbonic  acid  which  rendered  it 
8olu])le.  I  have  already  cited  the  action  of  rain-water  falling  on 
a  surface  of  limestone  covered  with  decaying  vegetable  matter  as 
an  agent  in  forming  subterranean  channels ;  but  we  have  here, 
curiously  enough,  the  reverse  action  produced  of  filling  them  up. 
For  this  to  take  place,  contact  with  the  air  appears  to  be  necessary ; 
80  that  at  the  time  when  a  cavern  was  completely  filled  with  water, 
no  calcareous  spar  would  be  deposited.  If  partially  filled,  though 
stalactites  might  be  formed,  stalagmite  woiJd  not ;  and  it  is  pro- 
bably to  some  alternation  of  wet  and  dry  conditions  that  several 
beds  of  alluvium  t  occasionally  occur,  interstratified  between  succes- 
sive layers  of  stalagmite.  When,  as  occasionally  happens,  the 
water  percolating  through  the  rock  finds  its  way  into  the  cave  by 
the  walls  rather  than  the  roof,  we  find  stalagmite  only,  exhibiting 
its  greatest  thickness  round  the  edges  of  the  cave,  and  cementing 

♦  See  Rev.  H.  Elcy,  F.O.8.,  in  Oeol,^  toI.  iv.  p.  621.    PoDgelly,  GeoLy  vol.  v.  p.  66. 
t  Lyell,  "  Princ.  of  Gool.,"  10th  edit.,  vol.  ii.  p.  620. 
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its  contents  into  a  breccia.  This  is  the  case  with  some  of  the  caTet 
of  the  Dordogne  and  the  South  of  France,  and  does  not  seem  of 
necessity  to  imply  any  great  alteration  in  the  physical  conditioiiB 
of  the  surrounding  country  since  the  caves  were  formed.  It  is 
also  possible  that  the  floors  of  the  caves  have,  by  being  trodden, 
become  more  impervious  to  water  than  they  originally  were,  and 
that  a  loose  mass  of  porous  bones  upon  them  may,  by  conducing  to 
evaporation,  have  caused  a  deposit  of  carbonate  of  lime  from  water 
which,  had  the  caves  remained  unoccupied,  might  have  run  through 
or  over  the  floors  without  forming  such  a  deposit. 

With  the  other  class  of  long  and  tortuous  caves  we  mnst^  in 
nearly  aU  cases,  recognize,  with  Sir  Charles  Lyell,*  three  snooes- 
sive  phases: — 1st,  the  period  of  the  dissolution  of  the  rock  to 
form  the  channel ;  2nd,  that,  when  the  channel  was  traversed  and 
enlarged  by  subterranean  currents  of  water ;  and,  3rd,  the  period 
when  these  currents  were  diverted,  and  the  cave  became  filled  with 
air  instead  of  water. 

The  rate  of  deposit  of  stalagmitic  matter  varies  so  much  with 
different  conditions,  that  its  thickness  affords  no  true  criterion  of 
the  length  of  time  during  which  it  has  accumulated.  Under  ordi- 
nary circumstances,  however,  a  thickness  of  even  a  few  inches 
requires  a  long  period  of  years  for  its  formation. 

Having  made  these  few  preliminary  remarks  as  to  the  formation 
of  caverns  and  the  deposits  occurring  in  them,  I  proceed  to  notice 
some  of  their  characteristics  in  connection  with  the  relics  of  human 
workmanship  found  in  them,  and  in  doing  so  cannot  restrict  mv- 
self  to  British  caves,  but  must  refer  also  to  those  of  the  Continent, 
which  are  more  numerous,  and  have  likewise  furnished  a  more 
extensive  and  varied  series  of  remains. 

It  had  not  escaped  the  attention  of  early  authors,  that  in  remote 
times  spccus  erant  pro  domihus ;  t  and,  to  use  the  words  of  Prome- 
theus, J  **men  lived  like  little  ants  beneath  the  ground  in  the 
gloomy  recesses  of  caves.'*  It  is,  however,  strange  to  find  a  Roman 
author  recording  the  occurrence  of  worked  flint«  in  the  caves  of 
the  Pyrenees ;  for  if  we  accept  the  description  of  the  ceraunia  given 
by  Sotacus,  and  preserved  by  Pliny,  of  which  mention  has  alreadv 
l>een  made,  there  can  be  but  little  doubt  of  the  term  referring 
either  to  stone  hatchets  or  arrow-heads,  such  as  are  still  known  as 

•   *•  Element*  of  Geo!.,"  6th  edit.,  p.  122. 
+  Plin..  **  Nat.  Hiat,"  lib.  vii.  cap.  66. 
:  JEschvlun,  "  Prom.  Vinct.,"  1.  452. 
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thunderbolts;  and  therefore  that  when  Claudian,*  early  in  the 
fifth  century,  wrote — 

"  PyrenaBisquo  sub  antris 
Ignoa  flamincH)  legere  ceraunia  nymphse/* 

he  must  have  had  in  his  mind  some  account  of  the  occurrence  of 
such  objects  in  that  district,  where  so  many  discoveries  of  this 
character  have  since  been  made. 

The  researches  of  MM.  Toumal,  de  Christol,  and  Marcel  de  Serres, 
now  some  forty  years  ago,  by  which  the  coexistence  of  man  with 
many  of  the  extinct  mammals  was  rendered  probable,  if,  indeed, 
not  actually  proved,  were  directed  to  caverns  which,  though  not  in 
the  immediate  neighbourhood  of  the  Pyrenees,  were  still  in  the 
South  of  France.  These  researches  are  well  known  to  geologists, 
but  the  most  important  discoveries  are  those  made  in  more  modem 
times,  in  caverns  principally  in  the  Dordogne  and  other  depart- 
ments of  the  ancient  province  of  Aquitaine,  by  M.  Lartet  and 
the  late  Mr.  Henry  Christy,  as  well  as  by  MM.  Alphonse  Milne- 
Edwards,  the  Marquis  de  Vibraye,  MM.  Garrigou,  Karnes,  Brun, 
and  numerous  other  active  investigators. 

The  discoveries  made  by  Dr.  Schmerlingt  in  the  caves  of  Bel- 
gium, an  account  of  which  he  published  in  1833,  showed  that  human 
bones,  as  well  as  worked  flints  and  bone  instruments,  were  asso- 
ciated with  the  remains  of  extinct  animals  in  several  instances ; 
and,  though  not  gaining  general  acceptance  at  the  time,  their  trutli 
has  since  been  fully  confirmed  by  the  investigations  so  ably  con- 
ducted by  Mens.  E.  Dupont. 

The  late  Prof.  E.  Lartet  t  some  years  ago  suggested  a  classifi- 
cation of  the  different  divisions  of  Time  represented  in  the  French 
caves  containing  traces  of  man  associated  with  various  animal 
bonei?,  into  the  Ages  of  the  Cave-bear,  the  Mammoth,  the  Reindeer, 
and  the  Bison,  in  accordance  with  the  comparative  abundance  of 
the  remains  of  each  of  these  animals  in  the  different  caves.  Had 
the  conditions  in  all  cases  been  the  same,  there  can  be  no  doubt 
that  any  marked  variations  in  the  fauna  of  the  same  region  would 
afford  valuable  criteria  for  determining  such  a  chronological 
secpience.  But  such  decided  differences  cannot  at  present  be  traced ; 
and  inasmuch  as  the  animal  remains  in  the  caverns  under  consi- 
deration have,  almost  without  exception,  been  introduced  into  the 

♦  "  I^iiw  Serena?,"  v.  77. 

t  **  Kecherches  sur  les  0«M?menB  Fo88il«>8  d6couvert«  danB  lea  Cavorrea  do   U 
Province  do  Li^ge,"  2  vols.,  1833. 

;  Ann.  tUi  He.  Nat,  {ZooL),  4th  Series,  vol.  xv.  p.  231. 

F  F 


434  CAVE  IMPLEMENTS.  [cHAP,  XXH. 

caves  by  human  agency,  and  been  merely  the  refuse  of  the  spoils 
of  the  chase  consumed  by  the  old  cave-dwellers,  we  may  readily 
conceive  reasons  why,  without  any  great  natural  change  in  the 
fauna,  the  proportionate  numbers  of  the  different  animals  eaten 
during  a  certain  number  of  years  might  vary  in  different  caves. 
Still  the  effect  of  human  agency  in  causing  an  alteration  in  the 
larger  mammalian  fauna  of  a  district  is  great,  and  of  this  further 
researches  in  caverns  may  probably  afford  evidence. 

M.  £.  Dupont,  in  his  latest  work,*  adopts  a  somewhat  similar, 
but  more  limited,  and  therefore  safer  view  with  regard  to  the 
caverns  of  Belgiimi,  and,  moreover,  correlates  the  cave-deposits 
with  those  of  wider  range.  The  rolled  pebbles  and  stratified  clay 
of  the  river-valleys  he  regards  as  synchronous  with  the  deposits  in 
certain  caves  belonging  to  what  he  terms  the  Mammoth  Period ; 
and  the  angular  gravels  and  brick-earth,  of  somewhat  later  date, 
he  connects  with  the  caves  of  the  Reindeer  Period. 

As  will  shortly  be  seen,  there  appears  good  reason  for  regarding 
the  two  sets  of  caverns  thus  characterized  as  belonging  to  different 
ages  ;  and  if  the  use  of  the  terms  Mammoth  and  Reindeer  Periods 
be  not  supposed  to  limit  the  duration  of  the  existence  of  those 
animals  in  France  and  Belgium  to  so  short  a  space  of  time, 
geologically  speaking,  as  that  represented  by  the  infilling  of  each 
set  of  caves,  no  harm  can  arise  from  the  adoption  of  the  terms. 

Under  any  circumstances,  with  our  present  knowledge,  there 
seems  a  sufficient  variation  in  the  proportion  of  the  different  ani- 
mals one  to  the  other,  and  also  in  the  character  of  the  implements 
in  different  caves,  to  justify  the  conclusion  that  the  cave-remains 
of  Western  Europe  are  memorials,  not  of  some  comparatively 
short  Troglodji;e  phase  of  the  human  race,  but  of  a  lengthened 
chapter  in  its  history.  And  yet  this  chapter  was  completely  closed 
before  the  implements  belonging  to  the  ^f  eolith ic  or  Surface  Stone 
Period  bad  come  into  use ;  for  though  these  also  occur  in  the  more 
superficial  cavern -deposits,  they  are  not  only  stratigniphically 
more  recent  than  the  instruments  often  found  embedded  deep 
below  them,  but  are  also  associated  with  a  different  and  more 
modem  fauna,  and  even  with  domesticated  animals,  of  which  none 
are  as  yet  known  to  have  belonged  to  the  Pahvolithic  Period. 

II.  Gabriel  de  Mortillet,t  judging  rather  from  the  character  of 
the  works  of  man  found  in  the  caves,  and  from  what  appears  to  be 

♦  **  T^«  Tomps  Ant<Jhi«t(>riqiiAii  on  Rel^iqiio,"  1871. 
t  "MHteriaux,"  vol.  iv.  p.  453;  v.  p.  172. 
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the  order  of  superposition  in  certain  cases,  than  from  the  animal 
fauna,  has  arranged  them  in  a  manner  which  to  some  extent  coin- 
cides with  the  views  of  Messrs.  Lartet  and  Dupont.  To  each 
division  he  has  assigned  the  name  of  some  well-known  deposit, 
such  as  he  regards  as  being  the  most  characteristic  in  its  contents. 
Though  accepting  such  a  method  of  classification  as  on  the  whole 
good  and  trustworthy,  especially  when  taken  in  connection  with 
the  character  of  the  fauna,  I  am  not  quite  satisfied  that  the 
arrangement  proposed  by  M.  de  Mortillet  will  eventually  prove 
to  be  correct,  but  think  it  possible  that  his  second  division  may, 
on  the  production  of  further  evidence,  be  transferred  to  the 
end  of  the  sequence.*  It  is,  however,  but  right  to  say  that  this 
^iew  is  based  upon  merely  speculative  grounds,  which,  so  far 
as  actual  observation  has  hitherto  gone,  have  not  been  substan- 
tiated ;  for  M.  Franchet,  who  conducted  the  Marquis  de  Vibraye's 
explorations  at  Laugerie  Haute,  assures  me  that  he  found  in  direct 
superposition  above  the  characteristic  deposits  of  that  station,  but 
separated  from  them  by  an  accumulation  of  broken  rock,  a  layer 
containing  remains  of  the  same  character  as  those  of  La  Madelaine. 
If,  therefore,  there  were  here  no  error  of  observation,  which  with 
so  careful  and  experienced  an  investigator  can  hardly  have  been 
the  case,  this  upper  bed  must  be  of  later  date  than  those  below. 

Still  it  is  barely  possible  that  an  enormous  block  of  rock,  under 
which  the  Laugerie  Haute  beds  are  buried,  and  behind  which  those 
of  the  La  Madelaine  age  occurred,  may  have  disturbed  and  mixed 
two  sets  of  deposits.  Pending  further  discoveries,  I  have  retained 
M.  de  Mortillet's  arrangement,  though  in  some  cases  I  have  selected 
other  caverns  as  denominative  of  the  periods,  taking  them  all  from 
the  series  of  caves  explored  by  MM.  Lartet  and  Christy,  and 
described  in  the  "Reliquia)  AquitaniccD,"  t  which  will  long  be  the 
text-book  on  French  caves  for  English,  if  not,  indeed,  for  French 
readers.  The  **  Precis  do  Pal^ontologie  Ilumaine,"  J  of  Dr.  Haray, 
also  contains  an  excellent  rSnume  of  the  researches  in  caves.  The 
sequence  assigned  by  him  to  the  caves  is  the  same  as  that  which, 
but  for  M.  Franchet's  discovery,  I  should  here  have  adopted. 

The  following  arc  the  four  ages  and  their  principal  charac- 
teristics : — 

♦  In  this  view  Mr.  Franks  formerly  concurre4.  See  **  Quido  to  the  Christy 
Coll.;*  p.  6. 

t  It  IS  needless  to  say  that  I  am  here  larg^ely  indebted  to  this  work,  so  much  so 
that  I  am  compelled  to  omit  for  the  most  part  references  to  it,  for  fear  of  encumbering 
the  text  X  Paris,  1870. 

ff2 
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1.  Age  of  Le  Moustier,*  Peyzac,  Dordognb. — Character- 
istics— Ovato-lanceolate  implements  much  resembling  some  of 
those  from  the  River  Gravels ;  large  broad  implements  and  flakes 
worked  on  one  face  only  into  "choppers"  or  "side  scrapers,"  like 
those  from  High  Lodge,  Mildenhall;  large  subtriangular  flakes 
wrought  at  the  edge  into  spear-head-like  and  round-ended  forms ; 
rough  "  sling-stones  "  and  flakes ;  scrapers  scarce. 

An  almost  entire  absence  of  instruments  of  bone ;  and  a  large 
proportion  of  those  of  flint,  of  considerable  size. 

llemains  of  mammoth  and  hyaena  apparently  more  abundant 
than  in  the  following  ages.  Reindeer  less  dominant  numerically 
than  at  Laugerie  Haute  or  La  Madelaine.  Bones  comparativelv 
scarce.     No  remains  of  birds  or  fish. 

To  this  ago  are  assigned  the  following : — ^Pey  de  rAze,t  Sarlat, 
Dordogne;  LaMartiniere,JCharroux,Vienne;  L'£rmitage,§  Lussac 
les  Chateaux,  Vienne  ;  Vallieres,||  Loir  et  Cher;  and  the  Station  of 
Chez-Pour^,  near  Rrive.lf 

In  Belgium,**  the  lower  deposits  of  the  cavern  of  Goyet  and 
some  of  the  caverns  of  the  Lesse. 

2.  Age  of  Laugerie  Haute, tt  Tayac,  Dordogne. — Character- 
istics— Lanceolate  instruments,  usually  broken,  more  leaf-shaped 
and  less  clumsy  than  those  of  Le  Moustier,  also  delicately  chijq)ed 
lance-hoads,  and  lozenge  and  leaf-shaped  arrow-heads  (?)  closelv 
resembling  some  of  those  of  the  Neolithic  Period.  Sharp  knife- 
like  flakes  trimmed  to  a  narrow  jK)int  at  one  end  from  a  shoulder 
about  midway  of  the  blade. 

Pointed  lance-hcads  of  bone  or  reindeer  horn,  extremely  scarce ; 
their  butt-ends  roughened  almost  as  if  gnawetl.  No  eng^ved 
bones,  but  a  small  figure  of  a  reindeer  carved  in  calcareous  stone 
found  at  Solutre.     A  few  marine  or  fossil  shells. 

Fauna  much  as  at  I^a  Madelaine.  Several  teeth  of  mammoth, 
Fclis  spclwfif  and  CervuH  mcgac€rof<^  found  at  Laugerie.  Horse 
common  ;   but  at  Solutre,  reindeer  the  princii>td  food. 

•  lifirtct  andCliiisty  in  Btv.  Arrh,^  vol.  ix.  p.  238.  Le  Hon,  "  L'llommc  Foss./' 
pp.  36,  G2.     MortilKt,  **  Matirianx,"  vol.  iii.  p.  101. 

t  Jiev.  Arch.,  vol.  ix.  j).  230.  Auditrno,  "  Ij'Eiifance  dcs  Arts  en  Perigroni,"  p.  22. 
"  Matrriaux,"  vol.  iv.  j).  4.3G. 

I  '*  Materiaux,"  vol.  i.  p.  40o. 

^N  "  Matt'iiaux,"  vol.  v.  p.  174.     *'  Ep.  Ant.  ct  Celt,  du  Poitoii/'  pt.  i.  p.  61. 

II  **  jMateriuux,"  vol.  ii.  ]>.  300.     I^  Hon,  p.  GO. 

^  Inland*',  •*  Moiiojj^niphio  des  Grott<'8  d«»  IJrive,"  1867.  "Materiaux,"  vol.  iv. 
pp.  18;'),  4;)G.     Hainy,  **  Paleoiit.  Hnmaine."  p.  227. 

♦♦   l)u]MHit,  **  1/08  Tonips  Antehibt.  on  Belgiquo/'  pp.  18,  120. 

ft  I^irt<t  and  Christy,  Rev.  Arch.,  vol.  ix.  p.  2o4.     Le  Hon.,  op.  cit.,  pp.  98,  lOl. 


AGE   OF   CRO-MAGNON.  437 

The  cave  of  Badegoule,  near  Condut,  Dordogne,  and  one  of 
those  in  the  Gorge  d'Enfer,*  belong  to  this  period,  as  also  some 
caves  near  Boiirdeilles  explored  by  the  Marquis  de  Vibraye,t  and 
one  at  St.  Martin  d'ExcideuilJ  examined  by  Dr.  Parrot. 

To  this  age  also  belong  the  cave  of  Combe  ^  Holland,  §  near 
Angouleme  (in  which  a  flint  saw  occurred),  and  the  Station  of 
Solutr^JI  Saone  et  Loire,  where  the  remains  of  human  industry 
seem  even  more  perfect  than  at  Laugerie  Haute. 

Mons.  E.  Dupont  seems  to  have  been  in  error  in  regarding  the 
implements  from  Pont  A  Lesse  as  being  of  the  Laugerie  Haute  tj'pe. 

♦).  Age  of  Cro-MaonoNjII  Tayac,  Dordogne. — Characteristics — 
Lanceolate  River-Drift  forms  of  flint  instruments  almost  unknown, 
though  one  was  found  at  La  Chaise.  Scrapers  abundant ;  side 
scrapers  scarce,  if  not  absent,  though  many  scrapers  of  the 
ordinary  form  are  worked  along  the  sides  as  well  as  at  the  ends. 
Hammer-stones  with  central  recesses.  No  delicately  chipped 
hince-heads. 

Bone  instruments  far  more  numerous  than  at  Le  Moustier  or 
Laugerie  Haute.  Smooth,  pointed  lance  or  dart-heads,  of  bone  or 
reindeer  horn,  t  ipering  from  a  flattened  base,  lengthwise  of  which 
is  a  deep  notch  to  receive  the  wedge-shaped  end  of  the  shaft. 
No  barbed  harpoons.  Perforated  reindeer  horns ;  and  others,  as 
well  as  bones,  engraved  with  figures  of  animals.  Whistles  formed 
of  phalanges  of  deer.  Teeth  of  animals,  ear  bones  of  horse,  and 
marine  shells  pierced  for  ornaments. 

Rhinoceros  remains  found  at  Aurignac,  and  part  of  an  elephant's 
tusk  at  Cro-Magnon.  Horse  more  predominant  than  reindeer. 
Bird  bones  verv  rare.     No  fish  remains. 

To  this  age  belong  also  one  of  the  caves  in  the  Gorge  d'Enfer,** 
Dordogne ;  the  celebrated  cave  of  Aurignac,  tt  Hiiute  Garonne  (the 
burials  in  which  were  probably  of  a  later  date  than  at  first  sup- 
posed); La  Chaise, + J  Vouthon,  Charcnte;  Grotte  des  Fees, §8  Arcy- 

♦  Jirv.  Arch.,  vol.  ix.  p.  240.     f  "  L*Anciennet6  do  rilommo/*  App.,  1864,  p.  119. 

I  Ilamy,  op.  eif.,  p.  343.  6  Kixrhohrune,  **  K«*8tofl  do  I'lnd.  Prim.,"  p.  a9. 

II  Ferry  ot  Arccdin, "  L' Age  du  licnne  en  Maconnaiti,**  Tran*.  IVehut,  Congreta,  1867, 
p.  3.>();  1808,  p.  319.  "  Materiaux,"  vol.  iv.  p.  4.37  ;  v.  ji.  470.  Rer.  Areh,,  vol.  xvii. 
]).  207.     Le  Hon,  op.  n't.,  p.  9S.     ilamy,  op.  eit,,  p.  339. 

II  **  lioliq.  Aquit.,'*  p.  02,  et  »eqq.     iuiiny,  op.  cit.,  p.  265. 

••  **  Maturiaux,"  vol.  iv.  ]>.  469. 

tt  I^rU^t,  Ann.  det  Set.  Nat.  (ZooL),  4th  S.,  vol.  xv.  p.  177.  Xat,  Hist.  Rev., 
vol.  ii.  p.  63.     Lyell,  "Ant.  of  Man,"  p.  181.     llamy,  op.  eit.,  p.  257. 

Xt  Jiev.  Arch.,  vol.  xii.  p.  90.  "Maloriuux,"  vol.  ii.  p.  160;  iv.  p.  400.  Koche- 
bninc,  op.  cif.,  p.  29.     Hamy,  op.  eit.,  p.  280.     I^o  }Ion,  op,  cit„  p.  61. 

{J  De  Vibraye,  Bull.  Soe.  UioL  de  France,  2fid  8.,  vol.  xvii.  p.  402.  "  Anc.  de 
rilonjine,**  App.  p.  116.     Le  Hon,  op.  cit.,  p.  61. 
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sur-Oure,  Yonne ;  Ch&tel  Perron,*  Allier ;  and  possibly  tboee  of 
Combe  Qranal,  Sarlat,  Dordogne;t  and  Yergisson,  Saone  et 
Loire.  J 

In  Belgium  the  Trou  du  Sureau%  at  Montaigle  belongs  to  this 
age. 

4.  Age  of  La  Madelaixe,||  Turzac,  Dordogxb. — Characteristics 
— Long  and  well-shaped  flint  flakes  and  neatly  formed  cores  abun- 
dant, as  are  also  scrapers ;  but  side  scrapers  extremely  rare,  and 
the  leaf-shaped  Laugerie  Haute  lance  and  arrow-heads  unknown. 
Pebbles  with  mortar-like  depressions,  rounded  hanmier-stones, 
grooved  sharponing-stoncs.  Scrapsd  haematite.  Saws  of  flint  in 
some  caves. 

Pointed  dart-heads,  both  plain  and  ornamented  on  the  faces,  as 
well  as  harpoon-heads  formed  of  reindeer  horn  or  bone,  barbed  on 
one  or  both  sides,  and  adapted  to  fit  in  a  socket  at  the  end  of  the 
shaft.     Perforated  bone  needles,  often  of  minute  size. 

Works  of  art,  such  as  engravings  on  stone,  bone,  reindeer  horn, 
and  ivory ;  carvings  in  most  of  these  materials,  perforated  and 
carved  "b&tons  de  commandement "  of  reindeer  horn.  Orna- 
ments formed  of  pierced  bones  and  teeth,  and  of  fossil  sheUs. 

Faiuia  much  as  in  other  caves,  but  a  larger  proportion  of  rein- 
deer than  horse.  Mammoth  remains  scarce.  Bones  of  birds  and 
fish  abundant. 

To  this  age  belong  the  most  prolific  and  interesting  of  the  caves 
of  Southern  France.     The  principal  of  these  are : — 

Los  Eyzies  and  Laugerie  Basse,^  Tayac,  Dordogne ;  Bruniquel,** 
Tarn  et  Garonne;  Chaffaut,tt  Yienne ;  Massat,*^  Ariege  (lower 

♦  **  Matcriaux,**  vol.  v.  p.  384.     Ilamy,  op.  n't.,  p.  263. 

t  Lart«;t  and  Christy.  Btr.  Arth.^  vol.  ix.  p.  23-3. 

X  tVrrv,  *' L'Anc.  de  rUomine  dana  le  M^vnoalt/*  p.  11.  Le  IIoii.  «'/».  ri.'.. 
p.  02. 

J  Dupont,  7?m//.  Aead.  R.  rff  Btljiqtt^,  1863,  p.  lUO;  op.  cU.,  p.  24.  ^'MateriAOx/* 
vol.  iv.  p.  170.     Hamy,  op.  cit.,  p.  286. 

i|  **  Roliq.  Aquit.,"  fmstitn.  Iter.  Areh.^  vol.  ix.  p.  2-53.  OtmpUt  BfHduty  rol.  Ixi. 
p.  309.     Hamy,  op.  i  i.'.,  p.  313.     Le  Hon,  op.  eit.,  p.  SO. 

•"  *'  Koliq.   Aiiuit..*'  pa*Miin.     Rr.  Arch.,  vol.  ix.  pp.  241 — 2.5.5.     Cjmpte*  RtHim*. 
vol.  Iviii.  p.  401.  Jonrn.  Ethn.  Soc..  vol.  iii.  p.  362.  De  Vibraye,  **  Anc.  de  rHoxnmf,* 
App.  p.  123.     Hamy.  op.  ri7.,  pp.  307.  319.     L<»  Hon.  op.  at.,  p.  9.5. 

••  Owvn  in  Phi!.  Tmn*..  vol.  olix.  pp.  517,  o3o.  Froc.  R.  S..  June  9,  1864, 
iind  Jan.  7,  1869.  Do  L:istic,  Congrt*  Frthut.,  1867.  p.  U9.  "  Anci.*nnetc  •!*» 
rilommo."  App.  180.  Rtr.  Anh.,  vol.  x\-ii.  p.  213.  •* Materiaux."  vol.  i.  p.  4o6 ; 
ii.  ]>.  .)4.>;  iii.  p.  201 ;  iv.  p.  467. 

tf  Hr..uilUt.  "  Kp.  Anted,  tl  Colt,  du  Poitou,"  p.  14.  De  Long^omar,  Mim.  de  Im 
Stt<'.  til  It  Attt.  de  VOtu^t^  1  ,s6 7 . 

::  A  ,H.  ,i<.i  .SV.  y,it..  4th  S.,  vol.  xv.  p.  205.  Cumptet  Rrmdtu,  vol.  xlvi  p.  900, 
Qiutr.  JoHr.4.  t;t"l.  .W.,  1861.  vol.  xvii.  p.  468.  Le  lion,  t//i.  <•./.,  pp.  63,  92.  llamv, 
vp.  nt..  p.  30.3.     *'  Materiaux,"  vol.  iv.  p.  467. 
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cave)  ;  La  Vache,*  Ariege ;  Savign^,!  Vienne  ;  and  Mont  Saleve,  J 
Geneva. 

At  Schusscnried,  in  Wurtemberg,§  the  remains  of  a  settlement 
of  this  period  have  also  been  discovered. 

In  Belgium  the  caverns  of  Chalenx  II  and  the  upper  layers  of  the 
cavern  of  Goyet  appear  to  belong  to  this  age,  though  it  is  only  in 
the  latter  that  barbed  harpoons  and  **  b&tons  de  commandement " 
have  occurred. 

8uch  is  a  general  summary  of  what  appear  to  be  the  charac- 
teristics of  those  four  divisions.  It  must,  however,  be  remembered 
that  the  divisions  themselves  cannot  at  present  be  regarded  as 
absolutely  established ;  and  it  is  of  course  evident  that,  in  some 
caves  at  all  events,  there  is  a  probability  of  the  contents  belonging 
to  more  than  one  of  these  periods,  where  the  occupation  by  man 
has  been  of  sufficiently  extended  duration. 

With  regard  to  the  fauna  of  the  caves  of  Britain,  I  cannot  do 
better  than  refer  to  the  comprehensive  list  published  by  Mr.  Boyd 
Dawkins,  F.R.S.  ;1f  and  will  merely  cite  some  of  the  principal 
animals  now  either  extinct  or  no  longer  found  in  this  country,  the 
remains  of  which  have  occurred  in  association  with  objects  of 
human  manufacture  in  caverns : — UnuB  arctos,  brown  bear ;  Ursus 
spela^us,  cave  bear ;  TJr%u%  feroxy  grizzly  bear ;  Hycena  crocuta,  var. 
8pei(Ba,  cave  hyoona ;  Feiia  leo,  var.  speliea,  cave  lion ;  Cervus  mega- 
cero8y  Irish  elk  ;  Cervus  tarandus,  reindeer  ;  Bos  primigenius,  urus ; 
Bison  priHCuSy  bison  or  aurochs;  Rhinoceros  tichorhinus,  woolly- 
haired  rhinoceros ;  Elephas  primigenius,  mammoth. 

The  same  author**  has  pointed  out  how  vast  is  the  difference 
between  the  mammalian  fauna  of  the  Pleistocene,  Quaternary, 
or  PalaDolithic  Period,  and  that  of  the  Prehistoric  or  Neolithic 
Period.  "Out  of  forty-eight  well-ascertained  species  living 
in   the   former,   only  thirty-one  were   able   to   live  on  into  the 

♦  Garrigou,  Bull.  Soc,  Nat.  Hut.  de  Toulouse,  Avril,  1867.  "MiU^riaux,"  toL  iii. 
p.  413.     Hamy,  op.  cit.,  p.  309.     Le  Hon,  op.  cU.^y.  94. 

t  Ann.  dti  He.  Nat.,  4th  S.,  vol.  xv.  p.  214.  Ilaxny,  op,  eit.,  p.  310.  Le  Hon, 
op.  cit.^  p.  93. 

X  Ann.  de*  Sc.  Xat.,  4th  8.,  vol.  xv.  p.  227.  Troyon  in  Indie.  d*HUt.  et  d'Ant. 
Suis»e4,  1855—61.  Favre,  Areh.  des  Se.  de  la  Bib.  Unit.,  Man,  1868.  Porriii,  JSt.  l*rih. 
Mur  la  Savoie,  1870,  p.  6,  pi.  i. 

6  Fraas  in  Staate-anzeiger  fur  Wiirtemb.y  Sep.  14,  Oct.  20,  21,  1866.  Geol.  Mag., 
vol.  iii.  p.  546.  Archiv  fvr  Anthropol.^  vol.  ii.  p.  32.  Forel  in  Bull,  de  la  Soe.  Vaud. 
des  Se.  Nat.,  vol.  ix.  No.  57  (1867).  Steudel,  Congrie  Frihiet.,  1867,  p.  147.  Hamy, 
op.  cit.,  p.  295. 

II  Dupont,  op.  eit.j  pp.  66,  121,  &c.  Mim.  de  VAeeul.  Bm/,  de  Belgique,  vol.  xix., 
1807.     Ias  Hon,  op.  cit.,p.  96.     Hamy,  op.  eit.,  p.  334. 

%  Quar.  Jour.  G.  H.,  vol.  xxv.,  1869,  p.  192.     *•  Trant.  Prehiet,  Cong.,  1868,  p.  278. 
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Luttor ;  and  out  of  those  tlxirty-one,  all,  with  the  exception  of 
arc  Htill  living  in  our  island.  The  cave  bear,  cave  lion,  and 
hyx*na  had  vanished  away,  along  with  a  whole  group  of  pachy- 
denns ;  and  of  all  the  extinct  animals,  but  one,  the  Irish  elk« 
still  survived.  The  reindeer,  so  enormously  abundant  during  the 
Post-Cilacial  epoch,  lived  on  greatly  reduced  in  numbers ;  while  the 
red  deer,  which  was  rare,  became  very  numerous,  and  usurped  those 
feeding-grounds  which  formerly  supported  vast  herds  of  the  rein- 
deer. With  this  exception,  all  the  Arctic  group  of  mammalia,  such 
iis  the  musk-sheep  and  the  marmots,  had  retreated  northwards ; 
a  fact  which  shows  that  the  climate  of  Britain  during  prehistoric 
times  was  warmer,  or  rather  less  severe,  than  during  the  former 
cpo(!h."  Only  in  the  Neolithic  Period  do  the  goat,  sheep,  long- 
faced  ox  {Boh  lon(/(frons),  and  dog  make  their  appearance  in  Britain. 

This  (lifibrcuco  in  the  faima  is  of  great  importance,  as  affording 
some  guide  in  judging  of  the  antiquity  of  human  remains  when 
found  in  caverns  without  any  characteristic  weapons  or  imple- 
ments ;  such,  for  instance,  as  the  human  skull  cited  by  Mr.  Boyd 
Dawkins*  as  having  been  found  in  a  cave  at  the  head  of  Cheddar 
Pass,  in  Somersetshire.  For  it  must  never  be  forgotten  that  the 
occupation  of  caves  by  man  is  not  confined  to  any  definite  period ; 
and  that  even  in  the  case  of  the  discovery  of  objects  of  human 
workmansliip  in  direct  association  with  the  remains  of  the  Pleis- 
tocono  extinct  mammals,  their  contemporaneity  cannot  be  proved 
without  careful  observation  of  the  circumstances  under  which 
tlioy  oci'ur,  even  if  tlion.  Another  point  may  also  be  here  men- 
tionwl,  nanioly,  that  whore  there  is  evidence  of  the  occupation  of 
a  (Mivorn  bv  man,  and  also  bv  larffc  carnivores,  thov  can  hardlv 
have  Invn  ti^nants  in  common,  but  the  one  must  have  precedecl 
the  other,  or  ])()ssibly  the  occupation  by  each  may  have  alternated 
more  tlian  once.  In  determining  the  age  of  a  cave-deposit  the 
greatest  circumspection  is  required,  and  special  evidence  is  neces- 
sary in  each  individual  case.  Without,  therefore,  at  present 
entering  on  any  such  questions,  I  proceed  to  notice  the  princijxil 
exi)loratit)Us  of  British  caves  which  have  as  yet  been  undertaken, 
and  the  narratives  of  tliose  who  conducted  them.  In  doing  this  I 
sliall,  of  course,  confine  mvself  to  those  caverns  in  which  some 
traces  of  man  or  his  works  have  been  discovered  in  connection 
witli  tlie  earlier  fauna,  of  which  mention  has  already  l>een  made. 

I'irsi  on  tlie  list  of  systoniatic  explon^rs  stands  the  name  of  the 

•    ;V.irt.«.  /VvA,  Com^.,  ISoS,  p.  •:72. 
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lute  Dr.  Buckland,  subsequently  Dean  of  Westminster,  who, 
upwards  of  fifty  years  ago,  both  visited  and  conducted  excava- 
tions in  most  of  the  ossiferous  caves  of  Britain  at  that  time  known ; 
and  also  made  more  than  one  expedition  into  Germany,  with  a  view 
of  studying  analogous  caverns  in  that  country.  His  "  Reliquia) 
DiluviansD,"  published  in  1823,  and  containing,  in  part,  matter 
already  printed  in  the  Philosophical  Transactions  of  the  previous 
year,  presents  an  interesting  account  of  his  researches.  Un- 
fortunately, however,  he  sought  in  the  phenomena  of  the  caves 
and  old  alluvia  the  evidence  of  a  imiversal  deluge,  and  not  any 
record  of  an  extended  chapter  in  the  world's  history  ;  and  though, 
at  a  later  period  of  his  life,  he  renounced  these  views,  yet  the 
effect  of  his  regarding  all  human  relics  as  Post-Diluvial  was  to 
give  a  bias  to  geological  opinion  so  strongly  against  the  belief 
in  their  true  association  with  the  remains  of  the  extinct  mam- 
mals, as  to  cause  some  careful  inquirers  almost  to  doubt  the 
correctness  of  their  own  observations. 

Still,  so  far  as  the  instances  cited  in  the  "  Reliquia)  Diluvianae  " 
go,  his  judgment  appears  to  have  been  in  the  main  correct.  The 
only  case  in  which  there  can  be  much  doubt  is  that  of  the  so- 
called  "  red  woman  of  Paviland ; "  but,  as  Mr.  Boyd  Dawkins*  has 
pointed  out,  there  appears  to  have  been  in  this,  as  in  some  other 
caves,  a  mixture  of  remains  belonging  to  two  distinct  periods. 
This  is  proved  by  the  presence  of  remains  of  sheep,  underneath  the 
l)oncs  of  elephants  and  other  Pleistocene  mammals,  as  well  as  by 
the  disturbed  state  of  the  cave-earth,  so  that  the  skeleton  may 
probably  belong  to  the  Neolithic  Period.  In  size  it  equals  the 
largest  male  skeleton  in  the  Oxford  Museum,  so  that  the  name  of 
**  red  woman  "  appears  misplaced.  The  most  remarkable  feature  in 
the  case  is  that  with  the  skeleton  were  found  a  number  of  nearly 
cylindrical  rods  and  fragments  of  rings  of  ivory,  which  appear  to 
have  been  made  from  some  of  the  elephant  tusks  in  the  cave.  If 
this  were  so,  the  state  of  preservation  of  the  tusks  at  the  time  of 
their  being  manufactured  must  have  been  better  than  is  usual 
in  caverns,  though  fossil  ivory  from  Siberia  is  still  employed  for 
making  knife-handles  and  other  purposes  ;  and  an  elephant's  tusk, 
found  in  a  clay  deposit  in  the  Carse  of  Falkirk,  t  was  sold  to  an 
ivory-turner  and  cut  up  into  pieces  for  the  lathe  before  it  could  be 
rescued.      Dr.  Falconer,^  however,  has  suggested  that  the  ivorj- 

♦    T'-anM.  Preh.  Cong.,  1868,  p.  275. 
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articles  may  have  been  imported,  and  have  had  no  connection  with 
the  older  tusks.  Be  this  as  it  may,  the  case  is  not  one  on  which 
to  insist ;  and  I  therefore  pass  on  at  once  to  a  consideration  of 
those  caves  in  Britain  in  which  the  occurrence  of  stone  instru- 
ments of  human  manufacture  in  close  association  with  the  relics 
of  extinct  animals,  and  imder  such  circumstances  as  prove  a  vast 
antiquity,  is  thoroughly  well  authenticated. 

The  principal  of  these  are  Kent's  Cavern  and  the  Brixham  Cave, 
near  Torquay ;  and  the  Hyaena  Den  of  Wookey,  near  Wells ;  to 
which  may  be  added  the  Long  Hole,  Gower,  Glamorganshire; 
King  Arthur's  Cave,  near  Whitchurch,  in  Herefordshire;  and  one 
or  two  Welsh  caves. 

Kent's  cavern,  Torquay. 

The  notices  of  this  well-known  cave  by  various  authors  prior 
to  1859  have  been  carefully  collected  and  published  by  Mr. 
Pengelly,  F.R.S.,*  but  of  these  it  is  needless  to  cite  here  more 
than  the  Rev.  J.  MacEnery,  F.G.S.,  Mr.  R.  A.  C.  Godwin  Austen, 
F.R.S.,  and  Mr.  E.  Vi>'ian. 

The  former,  who  for  many  years  was  chaplain  at  Tor  Abbey, 
having  had  his  attention  first  directed  to  the  cave  by  the  disco- 
very in  it  of  fossil  bones,  during  the  year  1824-5,  by  Mr.  North- 
more  and  Mr.  (now  Sir)  W.  C.  Trevelyan,  devoted  himself  in  the 
most  enthusiastic  manner  to  an  examination  of  the  contents  of  the 
cavern,  and  with  the  most  successful  result.  He  prepared  for  the 
press  an  account  of  his  **  Cavern  Researches,"  for  which  numerous 
plates  were  engraved,  apparently  by  the  aid  of  Dr.  Buckland ; 
but  he  did  not  live  to  publish  it,  and  it  was  first  printed  in  a 
somewhat  abridged  form  by  Mr.  Vivian  in  the  year  1859.  The 
whole  of  what  remained  of  his  MS.  has,  however,  lately  been 
published  rerhatim  by  Mr.  Pengelly. t  In  the  upper  deposits  he 
discovered  numerous  relics,  such  as  flakes  and  nuclei  of  flint, 
polished  celts  of  syenite  and  greenstone,  bone  pins,  and  long 
comb-like  instrunioiits,  all  belonging  to  the  Neolithic  or  Surface 
Stone  Period,  or  in  some  cases  to  a  later  date.  But  he  also 
describes  three  ^  particular  kinds  of  flint  or  chert  instruments,  to 
which  he  calls  particular  attention.  1st.  Flakes  pointed  at  one 
end.     2nd.  Oblong  double-edged  splinters  truncated  at  each  end, 

•    TrauH.  lurou^h.  .1  *»&<•.,  vol.  ii.  p.  409;  iii.  p.  191;  it.  p.  467.    To  this  paper  1 
am  larifolv  imlebli-d. 
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which  he  thinks  may  "  have  been  employed  as  knives  or  chisels  for 
dividing  and  shaping  wood,  and  which  exhibit  the  marks  of  wear 
on  their  edges ;"  and  3rd.  "  Oval- shaped  discs  chipped  round  to  an 
edge,  from  2  to  3^  inches  across,  and  some  of  them  diminished  to  a 
point,  like  wedges.  This  part  in  these  specimens  was  observed  to 
be  blunted,  apparently  from  knocking  like  a  hammer  against  hard 
bodies,  while  the  sides,  which  in  such  an  operation  would  not  be 
used,  still  remained  sharp."  The  modification  in  the  substance  of 
the  flint  of  which  these  instruments  are  composed  is  noticed,  and  it 
is  stated  that  at  their  transverse  fracture  many  are  porous  and 
absorbent,  adhering  to  the  tongue,  like  fossil  bones,  and  so  closely 
that  they  support  their  weight. 

Though  evidently  in  dread  of  recording  facts  not  quite  in 
accordance  vdih.  Dr.  Buckland's  views,  he  states  distinctly  that  the 
true  position*  of  these  implements  was  below  the  bottom  of  the 
stalagmite ;  and  it  is  not  a  little  remarkable  that  among  the  nine 
specimens  selected  for  engraving  by  Mr.  MacEnery,  and  given  in 
his  Plate  T.  as  knives,  arrow-heads,  and  hatchets  of  flint  and 
chert  found  in  Kent's  Hole,  Torquay,  three  are  of  a  distinctly 
Palax)lithic  type,  and  two  presumably  so,  the  others  being  mere 
flakes,  but  of  a  character  quite  in  accordance  with  their  belonging 
to  the  same  period  as  the  better-defined  types. 

He  further  observes  that  "  none  of  the  cavern  blades  appeared 
to  have  been  rubbed  or  polished,  but  exhibit  the  rough  serrated 
edge  of  the  original  fracture.  This  difference  alone  may  not  be 
suflicient  to  authorize  us  in  assigning  to  the  cavern  reliques 
a  higher  antiquity,  but  the  absence  of  other  Druidical  remains  at 
the  depth  where  the  flints  abound  is  a  negative  confirmation." 
That  one  who  observed  so  well  should,  out  of  deference  to  the 
prejudices  of  others,  have  sometimes  been  doubtfiil  of  the  evidence 
of  his  own  eyes,  and  have  been  driven  to  postpone  until  too  late 
the  publication  of  the  records  of  his  observations,  must  ever  be  a 
cause  of  regret  to  all  lovers  of  science  and  of  truth. 

The  next  explorer  of  the  cavern  was  Mr.  R.  A.  C.  Godwin 
Austen,  F.R.S.,  who  in  1840  communicated  a  paper  on  the 
**  Bone  Caves  of  Devonshire  "  t  to  the  Geological  Society,  and 
subsequently  another  memoir  on  the  "  Geology  of  the  South-east 
of  Devonshire,"  in  which  the  former  was  incorporated.  He 
stated  that  "  works  of  art,  such  as  arrow-heads  and  knives  of  flint, 

•  I.e.,  p.  327. 
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occur  in  all  parts  of  the  cave,  and  tlirougliout  the  entire  thickness 
of  the  clay ;  and  no  distinction  founded  on  condition,  distribution, 
or  relative  position  can  be  observed  whereby  the  human  can  be 
separated  from  the  other  reliquiae,"  among  whicb  he  mentions 
teeth  and  bones  of  elephant,  rhinoceros,  ox,  deer,  horse,  bear, 
hyaena,  and  of  a  feline  animal  of  large  size. 

In  184G,  a  committee  was  appointed  by  the  Torquay  Natural 
History  Society  to  explore  a  small  portion  of  the  cavern,  and  a 
{Kiper  detailing  the  results  of  the  investigation  was  communicated 
by  Mr.  E.  Vivian  to  the  British  Association  and  to  the  Geological 
Society,  in  which  he  stated  that  the  important  point  established 
was  that  relics  of  human  art  are  found  beneath  the  floor  of  stalag- 
mite, even  where  its  thickness  is  about  three  feet.  The  abstract 
of  this  paper,  as  published  in  the  Quarterly  Journal  of  the  Geolo- 
gical Sotnctt/,*  seems  to  show  how  little  such  a  statement  was  in 
accordance  mth  the  geological  opinion  of  the  day.  It  runs  as 
follows : — "  On  Kent's  Cavern,  near  Torquay,  by  Edward 
Vivian,  Esq.  In  this  paper  an  accoimt  was  given  of  some  recent 
researches  in  that  cavern  by  a  committee  of  the  Torquay  Natural 
History  Society,  during  which  the  bones  of  various  extinct  species 
of  animals  were  found  in  several  situations."  In  1856,  Mr.  Vi^-ian 
again  called  the  attention  of  the  British  Association  to  this  cavern, 
and,  in  1851),  he  published  the  greater  part  of  Mr.  MacEnory's 
ilS.,  of  which  mention  has  already  been  made.  The  ossiferous 
cave  at  Brixham  had  been  discovered  in  the  previous  year,  in 
which  also  the  collection  of  implements  discovered  in  the  River 
l^rift  of  the  Valley  of  the  Somme  had  })een  visited  bv  the  late 
Dr.  Falconer — a  visit  which  resulted  in  that  of  Mr.  Brest wich  and 
myself  in  1851),  and  in  public  interest  being  excited  in  these 
remarkable  discoveries,  the  area  of  which  was  soon  extended  to 
numerous  other  valleys,  both  in  France  and  Britain.  Encouraged 
by  the  success  which  had  attended  the  exploration  of  the  old 
alluvia,  the  British  Association,  in  18G4,  apjx)inted  a  committee 
ctmsistiiig  of  Sir  Charles  Lyell,  Sir  John  Ijubbock,  Professor 
Phillips,  ilr.  Vivian,  ilr.  Pengelly,  and  myself,  to  make  a  sys- 
tematic exploration  of  Kent*s  Cavern,  which  was  placed  at  our 
disjH)sal  by  Sir  Lawrence  Palk,  the  proprietor.  Since  that  time, 
the  exj>loration  has  bet^n  steadily  carried  on  under  the  immediate 
and  constant  su]H^riiitendence  of  ilr.  Pengelly  and  Mr.  Vivian: 
and  the  names  of  Professor  Busk,  Mr.  Bovd  Dawkins,  and  Mr. 

•   Vol.  iii.  i>.  353. 
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W.  A.  Sanford,  F.G.S.,  have  been  added  to  the  list  of  the  com- 
mittee. As  the  exploration  is  stiU  proceeding,  no  general  report 
has  as  yet  been  drawn  up ;  but  Mr.  Pengelly,  who  has  acted  as 
reporter  to  the  committee,  has  in  each  year  rendered  an  accoimt 
to  the  Association*  of  the  progress  of  the  researches,  which  is 
printed  in  their  yeaily  Report.  The  committee  has  kindly  allowed 
me,  for  the  purposes  of  this  volume,  to  figure  a  certain  number  of 
the  instruments  discovered  in  the  cave,  and  for  the  details  I  give 
concerning  them  I  am  indebted  partly  to  the,  annual  reports 
already  mentioned,  and  partly  to  the  kindness  of  Mr.  Pengelly. 

The  cave  is  about  a  mile  east  of  Torquay  harbour,  and  is  of  a 
sinuous  character,  running  deeply  into  a  hill  of  Devonian  lime- 
stone, about  half  a  mile  distant  &om  the  sea.  In  places  it  expands 
into  large  chambers,  to  which  various  distinctive  names  have 
been  given. 

It  is  needless  for  me  to  enter  into  any  particulars  as  to  the 
method  employed  in  conducting  the  explorations,  by  which  the 
l)08ition  of  each  object  discovered  is  accurately  determined. 
I  may,  however,  shortly  describe  the  series  of  deposits  met  with 
in  the  spacious  chamber  near  the  entrance  to  the  cave,  which  has 
l)ecn  the  principal  scene  of  the  discoveries,  and  which  corresponds 
in  its  main  features  with  the  other  parts  of  the  cave.  The 
deposits  are  as  follows,  in  descending  order : — 

1.  Ijarge  blocks  of  limestone  which  have  fallen  &om  the  roof, 
sometimes  cemented  together  by  stalagmite. 

2.  A  layer  of  black,  muddy  mould,  3  inches  to  12  inches  in 
thickness. 

3.  Stalagmite  1  foot  to  3  feet  thick,  almost  continuous,  and  in 
places  containing  large  fragments  of  limestone. 

4.  lied  cave-earth,  varying  in  thickness,  and  containing  about 
fifty  per  cent,  of  angular  fragments  of  limestone,  with  numerous 
bones  of  extinct  animals,  and  implements  fashioned  by  the  hand  of 
man.  Above  this,  and  below  the  stalagmite,  in  one  part  of  the 
cave  there  is  a  black  band,  from  2  inches  to  G  inches  thick,  formed 
of  soil  like  No.  2,  containing  charcoal,  numerous  flint  instru- 
ments, and  bones  and  teeth  of  animals. 

Above  the  stalagmite,  and  principally  in  the  black  mould,  have 
been  found  a  number  of  relics  belonging  to  different  periods,  such 

•  See  JReporU  of  the  Brit.  Amoc.  for  the  Adraneement  of  Scienee,  1865 — 71,  incliwivo. 
See  also  a  lecture  on  "  Kent's  Cavern,  Torquay,"  by  W.  Pengtlly,  Eiq.,F.R.S.,F.U.S., 
in  JYoc.  S,  L  Ot,  Britain,  Feb.  23,  1866. 
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as  socketed  celts,  and  a  socketed  knife  of  bronze,  and  some  small 
fragments  of  rougUy  smelted  copper,  about  four  hundred  flint 
flakes,  cores,  and  chips,  a  polisbing-stone,  a  ring  of  stone  already 
described,  numerous  spindle- whorls,  bone  instruments  terminating 
in  comb-like  ends,  pottery,  marine  shells,  numerous  mammal  lan 
bones  of  existing  species,  and  some  human  bones,  on  which  it  has 
been  thought  there  are  traces  indicative  of  cannibalism.  Some 
of  the  pottery  is  distinctly  Boman  in  character,  but  many  of  the 
objects  belong,  no  doubt,  to  pre-Roman  times. 

It  is,  however,  with  the  implements  found  in  the  cave-earth 
below,  which  had  already,  at  least  two  thousand  years  ago,  been 
sealed  up  beneath  the  thick  coating  of  stalagmite,  formed  by  a 
deposition  of  film  upon  film  of  calcareous  matter  once  held  in  solu- 
tion, that  I  have  hero  to  do. 

In  some  places  it  is  true  that,  owing  to  previous  excavations, 
and  to  the  presence  of  burrowing  animals,  the  remains  from  above 
and  below  the  stalagmite  have  become  intermingled ;  but  I  shall 
cit^  hardly  any  object  about  the  original  position  of  which  there 
is  anv  doubt. 

The  principal  forms  are  these :  tongue-shaped  implements  and 
others  of  flat,  ovoid  form  with  an  edge  all  round,  flakes  of  flint  of 
various  sizes  and  wrought  into  different  shapes,  including  the  so- 
called  scrapers,  the  cores  from  which  flakes  have  been  struck,  and 
stones  which  have  been  used  as  hammers  or  pounders.  Besides  these, 
a  few  pins,  harpoons,  and  needles  of  bone  have  been  discovered. 

Prominent  among  the  instniments  of  stone,  both  as  exhibiting 
a  great  amount  of  skill  and  design  in  fashioning  them,  and  as 
being  distinct  in  character  from  the  forms  usually  found  on  the 
surface,  are  the  ovoid  discs  such  as  had  already  attnicted  the 
attention  of  Jlr.  MacKnery.  Of  these,  specimens  are  engraved  on 
the  scale  of  one-half  linear  measure  in  Figs.  '380  and  387.  The  first 
(Xo.  11G3  in  Mr.  Pengelly's  list)  is  of  grey  eherty  flint,  carefully 
chipped  on  both  faces,  one  of  which  is  rather  more  convex  than 
the  other.  It  is  wrought  to  a  slightly  undulating  edge  all  round, 
except  at  one  spot  on  the  side,  where  blows  sei^m  to  have  been 
given  in  vain  in  attempting  to  remove  a  flake.  The  traces  upon 
the  edge  of  wear  or  use  are  but  slight.  It  was  foimd  in  January, 
1860,  four  feet  below  the  stalagmite,  which  was  about  a  foot  thick, 
and  continuous  for  a  considerable  distance  in  ever\'  direction. 
The  smaller  implement  (No.  280),  Fig.  387,  is  of  much  the  same 
general  form,  but  more  subtriangidar  in  outline.     It  is  brought 
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to  an  cdgo  all  round,  but  tliis  is  not  in  one  plane,  and  on  one  of 
the  sides  shows  r  sort  of  ogival  curye.     The  flint  has  become 


ne:irly  white,  and  has  a  lustrous  surface.     A  portion  of  the  edge 
uluiig  one  of  the  sides  has  been  sharpened  by  remo^^ing  minute 


chips  from  one  face.     It  was  found  in  1865,  between  three  and 
four  feet  deep  in  the  cave-earth  in  the  Great  Chamber. 
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But  in  addition  to  these  ovoid  inBtrumentB  whtcli  have  been 
chipped  to  a  more  or  less  acute  edge  all  round,  a  thick  pointed 
instrument  (No.  4155)  of  subtriangular  outline,  represented  bb 
Fig.  388,  has  been  met  with,  lying  on  the  surfuce  of  the  cave-earth 
in  the  "  Sally-port."  It  is  much  altered  in  structure,  but  seems  to 
have  been  formed  from  a  cherty  nodule  "apparently  selected  from 
the  Bupracrctaceous  gravel  so  abundant  between  Torquay  and 
Newton."  The  butt-end  still  exhibits  the  original  sur&ce  of  the 
nodule,  the  rounded  form  of  which  renders  it  well  adapted  for 


Ikjing  held  in  the  hnud.  The  point  has  unfortiinatolv  been 
(laniiige<l,  ho  that  it  is  impossible  to  say  whether  it  exhiliitod  anv 
Ntgiis  of  use.  One  fcice  of  the  implement  is  more  convex  than  tbo 
other,  aiul  has  been  chii)pecl  in  siiijh  a  manner  as  to  leave  a  sort  of 
central  ridge. 

Si'veral  other  implements,  viirjing  in  size  and  slightly  in  form, 
but  of  the  sanio  geueriil  thamcter  as  the  first  two  doserilKMl,  have 
been  discovered  in  the  cave.  .Some  of  these  present  an  appearance 
of  having  horu  used  for  scraping  a  hard  suhstance,  u  part  of  the 
edge  towards  the  narrower  end  being  worn  away,  Ica^-ing  a  sort 
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of  shoulder  near  the  extremity.  The  wear  on  the  two  sides  is 
from  the  opposite  faces,  as  if  the  instrument  had  been  turned 
over  in  the  hand  and  used  in  the  same  direction,  whichever  edge 
was  employed.  MacEnery,  in  his  Piute  T.,  has  engraved  three 
ioBtrumcnts  of  this  class,  as  Nos.  11, 12,  and  13,  and  has  remarked 
on  the  pointed  ends  being  blunted,  "  apparently  firom  knocking 
like  a  hammer  against  hard  bodies."  The  blunting  in  those 
which  I  have  seen  does  not,  however,  appear  to  me  to  be  the 
result  of  hammering,  but  ruther  of  minute  splinters  breaking  off 
during  some  scraping  process. 

In  shape  these  implements  much  roeemble  some  of  those  from 
the  Itiver  Drift,  though  somewhat  more  nearly  approaching  the 
triangular  form  than  is  usual  with  specimens  from  the  gravel. 
I  huvo,  however,  almost  tho  exact  counterpart  of  Fig.  368  from 
the  Thotford  gravels.     Perhaps  their  nearest  analogues  ore  to 


bo  found  among  tho  implements  occurring  in  a  superficial  deposit 
in  Poitou  and  Touraino,  of  which  more  hereafter.  Implements 
much  resembling  in  form  these  from  Kent's  Cavern  have  been 
fouud  in  tho  cave  of  Lo  Moustier,  Dordogne ;  but  these  latter 
are  for  tbo  most  part  thicker  in  proportion  to  their  size, 
especially  towards  the  base,  which  is  usually  rather  truncated, 
instead  of  being  brought  to  an  edge.  It  is  possible  that  they 
may  have  been  mounted  in  some  sort  of  handle  for  use,  but  on  the 
whole  it  appears  more  probable  that  thoy  were  used  unmounted 
in  the  hand,  as  a  sort  of  knives  or  scraping  tools. 

A  smaller  form  (No.  Iol5)  of  pointed  instrument  is  shown  in 
I'ig,  389.     Both  its  toecs  ore  equally  convex,  and  ore  chipped 
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over  tbc'ir  whole  iturface  in  the  same  m&mier  as  those  of  Istss 
nzu.  In  shape  it  sccnu  adapted  to  have  Gumed  the  pocnt  of  > 
hiiice,  but  the  edf^H  and  base  are  in  many  parts  worn  av:ir.  v  if 
it  liad  hiMin  a  ftort  of  acraping  tool.  It  much  reaemblfls  sonte  <£ 
the  iriHtrumcnttf  found  in  the  Wookey  HyEcus  Den  by  3fr. 
iJuyd  Duwkina. 

Among  tho  wrought  flakes  which  next  demand  onr  attentiaEL 
the  muxt  ntrikitig  are  some  finely  pointed  lanceolate  blades,  <tf 
which  one  (Xo,  ^'J22)  is  rcprcHcnted  in  Fig.  SffO.  It  has  a  soom^ 
whut  rounded  point  at  each  end,  and  has  been 
made  from  a  loDg  flake,  the  outer  &ce  of 
g  V  ^m  I'l  which  has  been  fashioned  by  secondary  chip- 
'  HB  B  \  P^^^'  ^  V^^  ^^  ^^°  inner  face  at  one  end 
fiJS/K  Kam  l»u  bIbo  been  re-worked.  The  edges  seem  to 
be  slightly  worn  away,  and  show,  along  the 
I  groutcr  purt  of  their  extent,  the  minute  chip- 
ping probably  produced  by  scraping  some  hard 
material.  The  flint  is  white  and  porccllanous 
on  tho  surface,  and  has  become  so  light  and 
soft  in  structure,  that  it  con  readily  be  cut 
with  a  knife.  It  was  found  in  the  south-west 
chamber  of  tho  cavern,  beneath  stalagmite  not 
quite  u  foot  thick,  but  touching  the  ceiling  of 
tho  chamber,  or  nearly  so,  in  company  with 
tooth  of  hyivnu,  bear,  and  fox,  and  u  small 
quurf z  crystttl. 

i-^Jii  1   i  "With  n'gurd  to  this  ultoration  in  the  colour 

and  Mlrui-tun-  of  tho  flint,  it  may  bo  woll  here  to  make  u  few  re- 
nmrks.  At  first  «iglit  it  wH'nis  diflicxilt  to  Iwliove  that  in  u  material 
(HI  lianl,  and  under  ortliiiarj-  i-ircumstiini-cs  socxtwinely  durable,  as 
tliut,  m  I'oniiilotu  a  oliange  in  colour  and  texture  should  have  taken 
Hhicc  ilurin^  any  liijiso  of  time,  however  groat.  "We  find,  however, 
that  nnilor  certiiin  cin-umsfam-os.  ovon  Ni-oUthic  implements,  which 
utill  rctuiii  their  original  blui-k  or  dark  colour  in  the  interior,  have 
on  their  exterior  Un-onie  ronipletely  whitenixl,  and  in  some  cases 
sortonwl  S.1  nnieh  tluit  they  eun  Ih^  wr.it.hed  with  a  knife.  The 
euHM',  as  w!is  tirst  jH'inted  tnit  to  nu'  by  tho  late  M.  Meillot.*  of 
I'oitiors.  !ii>iH>iirs  to  Iv  inh.Tout  in  tho  miUm-  of  oTtnin  flints,  the 
sili.it  in  wbioh  is  of  t\v,)  kinds:  the  uuo  ^tho  a  of  Berzelius) 
whito  !»ml  ins-'biblo  in  water,  tho  other  ^tho^i  transparent,  homy, 
*  ■-  WhoivW  ItkuiLJqiiiM  >ur  la  Itrtiu*  Jm  :>ili;x  biUn,"  UonUnbui.  1S6«. 
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and  soluble ;  though  both  in  their  other  properties  are  chemi- 
cally the  same.  It  appears,  then,  that  in  these  whitened  flints,  the 
soluble  portion  has  been  removed  by  the  passage  of  infiltrating 
water  through  the  body  of  the  flint,  while  the  insoluble  portion 
has  been  left  in  a  finely  divided  state,  and  is  consequently  white, 
and  consists  of  particles  susceptible  of  disaggregation  hy  moderate 
force.  This  alteration  in  structure  is  not  confined  to  artificially 
wrought  flints,  but  may  take  place  even  in  flint  pebbles,  under 
certain  circumstances,  in  pervious  soils ;  for  I  have  found  Lower 
Tertiary  pebbles  in  the  Woolwich  and  Reading  beds,  and  also  in 
the  resulting  conglomerates,  which  have  become  sufficiently  disin- 
tegrated to  be  cut  with  a  steel  knife.  When  it  is  considered  that 
these  pebbles  were  originally  the  hardest  part  of  chalk  flints,  or  at 
all  events  those  parts  which  were  best  able  to  withstand  the  roll- 
ing and  wearing  action  of  the  Tertiary  sea,  the  amount  of  altera- 
tion  they  have  since  undergone,  by  the  slow  dissolution  of  a  portion 
of  their  substance,  is  very  striking.  There  is  some  difficulty  in 
ascertaining  the  exact  lose  of  weight  incurred  during  the  process 
of  alteration ;  but  1  find  that  a  flake  of  this  porous  white  flint, 
which,  when  dry,  weighed  one  hundred  and  twenty-nine  grains, 
gained,  by  immersion  for  half  an  hour  in 
water,  thirteen  groins ;  ao  that,  taking  the 
specific  gravity  of  fiint  at  about  2*6,  and 
assuming  that  the  flake  was  originally  per- 
fectly non-absorbent,  the  loss  would  appear 
to  have  been  aboul^  one-fiflh  of  the  original 
weight. 

But  to  return  from  this  digressioD  to  the 
subject  of  the  instruments,  of  which  sovcral 
belonging  to  the  same  class  as  Fig.  390  have  ! 
been  found  in  Kent's  Cavern.  Some  of  ' 
them  are  pointed  at  only  one  extremity, 
and  that  usually  the  point  of  the  original 
flake,  the  bulb-end  being  left  more  or  loss 
obtuse. 

A  remarkably  elegant  instrument  of  this 
class  {No.  3869)  is  shown  in  Fig.  391.      It      ng,38i_ 
has  been  made  from  a  ridged  or  carinated  {•«»■)   J 

flake,  though  having  three  facets  at  the  butt-end,  and  a  little 
secondary  working  on  one  side.     At  the  butt  this  outer  face  of 
the  flake  has  been  left  in  its  original  condition.    The  inner  £ace, 
oo2 
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however,  which  ie  shown  in  the  figure,  has  hod  its  original  sazfaee 
almost  entirely  removed  hy  secondary  working,  extending  from 
the  edges  to  the  middle  of  the  blade,  while  the  edges  have 
a^in  been  retouched,  so  as  to  make  them  even  and  sharp. 
At  the  butt-end  it  is  chisel-liko  in  form.  It  was  found,  July 
4th,  1868,  at  a  depth  of  2  feet  in  the  cave-eartb,  beneath 
stahigmite  2  feet  8  inches  thick.  Portions  of  other,  and  even 
longer  instruments  of  the  same  kind,  have  been   found  in  the 

These  instruments  so  closely  resemble  in  character  the  long 
flakes  of  obsidian  and  other  silicious  stones  in  use  as  javelin-heads 
among  the  New  Caledonians  and  other  savage  tribes  until  the 
present  day,  that  one  is  tempted  to  assign  to  them  a  similar 
purpose.*  It  is  possible  that  they  may  have  been  merely  knives, 
or  they  may  have  served  for  both  purposes,  like  the  arrow- 
houds  of  the  inhabitants  of  Tierra  del  Fuego.  These  English 
specimens  may  be  compared  with  some  of  the  lonce-heads  fitan 
the  cavo  of  Laugcrie  Hauto,  but  they  are  not  quite  so  dexterooslj 
chipped. 

Another  form  of  implement,  which  is  shown  in  Fig.  392  (No.  117), 

was  found  in  1865,  in  the  seocoid  foot  in 

depth,  in  the  cave-earth  of  the  Cheat 

Chamber.     It  appears  brat  adapted  for 

being  hold  in  the  hand  and  used  as  a 

scraping  tool,  possibly  in  the  preparation 

I  of  skins   for  clothiqg;    and   has   been 

formed  from  a  broad  ridged  flake,  the 

ridf^o  of  which  is  slightly  cur\'ed,  and 

runs  obliquely  along  the  instrument.  It 

has  been  trimmed,  by  blows  administered 

1  the  flat  fuoo,  into  a  pointed  oval  form 

with  tt  bevelled  edge  all  round,  and  this 

edge,  towards  the  middle  of  one  side  of 

the  blude,  Is  roimdcd  and  worn  away  by 

use.     It  is  well  adapted  for  being  held 

i«.-K«ift<ivcru.  (u. )  1  jjj  jjjQ  hand  us  a  side  scraper,  and  it  is 

«'ly  tliiit  purt  of  tho  edge  which  would  be  mo!>t  exposed  to 

<'iir.  if  thus  lu-ld,  thiit  irs  ii<;tiuilly  worn.     This  instrument  is  not 

niiliko  si.tiio  i)f  the  biiLit-shu]>e<l  iinpleiuciits  of  the  Surface  Period, 

but  i»  bi-oiidiT  and  thinner  in  its  pruiwrlions.     Almost  identical 

*  Nil.sauo,  "  Slouc  Atit,"  p.  44.     Supra,  |>.  260. 
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fonns  have  occurred  in  the  Brixham  Gave,  and  in  that  of  Aimgnac, 
explored  by  M.  Lartet.  Some  of  the  trimmed  flakee  ftom  the  cave 
of  Le  Moustior,  in  the  Dordogne,  are  of  much  the  same  character, 
but  the  edges  are  perhaps  sharper,  and  the  butt-end  of  the  flake 
is  left  of  a  more  rounded  form.  I  have  an  instrument  of  much 
the  same  general  character,  from  the  gravel  of  the  valley  of  the 
Lark,  at  Icklingham,  Suffolk,  but  it  is  not  so  neatly  or  symmetri- 
cally finished,  and  the  inner  face  of  the  flake  is  somewhat  convex, 
instead  of  being  concave. 

Another  instrument,  of  nearly  the  same  nature,  is  shown  in 
Fig.  393  (No.  3918).  One  of  its  sides  is,  however,  much 
straighter  than  the  other.  The  edge  of  this  also  is  somewhat 
abraded  by  use.     It  is  formed  of  flint,  which  has  become  white. 


UAt)    » 


porccllanouB,  and  light ;  and  was  found  in  the  South-west  Chamber, 
Its  was  also  that  shown  in  Fig.  394  (No.  Wn)-  This  is  a  broad 
fliit  flake,  the  side  edges  of  which  appear  to  have  boon  trimmed 
by  secondary  chipping,  and  subsequently  to  have  been  somewhat 
worn  away  by  use,  whether  as  a  saw  or  a  scraping  tool  it  is 
difficult  to  say.  The  material  is  black  flint,  now  weathered 
grey,  and  is  much  heavier  than  the  white  flint,  and  apparently 
more  cherty. 

Some  of  the  large  flakes  found  in  tho  cavern  appear  to  have 
been  utilized  with  very  little  secondary  trimming.     That  shown 
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in  Fig.  395  (No.  66)  is  of  cterty  flint,  with  a  sharp  edge  along 
one  side,  while  the  other  side  is  Want  for  half  its  l^jgth  from 
the  butt-end,  where  it  is  i  inch  thick  and  nearly  square  with 
the  fuce,  something  like  the  back  of  the  blade  of  a  knife.  The 
edge  on  the  left  side  of  the  figure  has  been  trimmed  by  eecondaiy 
chipping,  mainly  on  the  outer  face  of  the  flake,  except  for  about 
an  inch  near  the  butt,  where  the  trimming  has  been  on  the  inner 
face,  the  endent  object  having  been  to  bring  the  edge  into  one 
piano.  The  tool  is  well  adapted  for  being  held  in  the  hand,  with 
the  thick  side  resting  against  the  forefinger,  leaiiTng  the  straight 
edge  free  for  cutting  or  sawing  along  its  entire  length.  Part  of 
the  right  edge  near  the  point  aeems  to  have  been  used  for  scraping 
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Rome  hard  Bubeianco,  such  as  bone.  It  was  found  in  1865,  between 
o]ic  and  two  feet  deep  in  tho  cave-earth  in  the  entrance  chamber. 
There  is  considerable  analogy  between  these  largo  boldly  chipped 
flukes  trimmed  at  the  etl(»c,  and  some  of  those  found  in  the  Eiver 
Drift~i  and  in  the  cave  of  Lc  Mouaticr, 

A  few  of  the  round-ended  instruments,  to  which  the  name  of 
Fcmper  has  been  given,  were  also  found  in  the  cave-earth.  One  of 
these  is  shown,  full  size,  in  Fig.  3f)G  (No.  2183),  It  has  been 
formed  from  an  external  flake,  struck  off  a  flint  from  the  chalk, 
the  end  and  one  of  the  sides  of  which  bare  been  re-chi|^ted  to  a 
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boToIled  edge.  Tbis,  however,  at  the  side  becomes  obtuse,  and 
nearly  at  right  angles  to  the  face.  The  butt-end  baa  been  also 
chipped  almost  to  a  point.  The  edge  shows  symptoms  of  wear  in 
Bovcnil  pbces.  It  was  found  in  the  fourth  foot  in  depth  in  the 
cavo-eartb ;  but  the  ground  at  the  spot  had  been  pre^iouaty  broken, 
so  that  its  position  cannot  be  regarded  us  certain. 

Another  instrument  of  the  same  class  is  shown,  Ml  size,  in 
Fig.  337  (No.  1822).  It  has  been  formed  from  a  ridged  flake,  and 
exhibits  marks  of  having  been  in  use 
as  a  scraping  tool,  not  only  at  one 
cad,  but  at  the  sides.  The  inner  face 
is  beautifully  smooth  and  flat.  8ome 
of  thcBO  scraper-like  tools  are  more 
square  at  the  end,  and  chipped  and 
worn  along  both  sides,  having  evi- 
dently seen  much  service.  So  far  as 
form  is  concerned,  there  is  little  or 
nothing  to  distinguish  them  from  the 
analogous  instruments  of  the  Neolithic 
Period.  Such  scrapers  also  occur  in 
most  of  the  caves  which  have  furnished 
implements  in  France  and  Belgium, 
and  usually  in  much  greater  propor- 
tional almndance  than  has  been  the 
caso  in  Kent's  Cavern.  In  some  caves, 
however,  as,  fur  instance,  in  that  of  Le 
Moustier,in8trument8oftbischaracter  t^«- w-K^t. c™™.  (im)  i 
are  extremely  scarce.  They  appear  to  me  to  have  served  for  other 
purposes  besides  that  of  dressing  skins — one  of  the  uses  to  which 
such  instruments  are  applied  by  the  Esquimaux  of  the  present 
day.  There  is  great  probability  of  some  of  them  having  been  used 
for  striking  firo  by  means  of  pj'rites,  as  pyrites  has  been  found  in 
some  of  the  French  and  Belgian  caves.  In  tbo  Trou  de  ChaJeux* 
a  block  wuB  found  deeply  scored  at  one  end,  as  if  by  constant 
scraping  blows  with  flint ;  and  another  block  from  I>ee  Eyzies,  with 
the  end  worn,  is  in  the  Christy  Collection. 

Several  examples  of  another  form  of  tool,  manufactured  from 

simple  triangular  or  polygonal  flakes,  have  occurred  in  Kent's 

Cavern,     In  those,  one  end  of  the  flake  has  been  worked  to  an 

oblique  straight  scraping  edge,  forming  an  obtuse  angle  with  one 

*  Dupont, "  L'Honuiie  pend.  1m  Agra  do  k  I^errc,"  p.  71. 
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side  of  the  flake,  and  on  acate  angle  vith  the  other  ;  the  pmnt 
being  sometimes  on  the  right,  and  sometimes  on  the  lefb  aide  of  the 
flake.  SpecimenB  of  each  variety,  Nos.  Wn  and  tAt.  which  were 
found  together,  are  engraved  aa  Figs.  398  and  399.  The  long  side 
of  the  flake  is  usually  but  little 
worn,  but  the  short  edde  and 
the  oblique  end  are  always 
minutely  chipped,  and  some- 
times  have  the  edge  quite 
rounded  by  wear.  This  is 
particularly  the  case  in  Fig. 
U98,  of  which  the  long  side 
oIbo  has  been  used  for  scrap- 
ing. This  flake  is  considerably 
curved  longitudinally,  and  its 
point  has  much  the  appear^ 
ance  of  having  been  used  as 
a  sort  of  drill.  It  seems  pro- 
^^^^^^  bable  that  the  obliquity  of 
Fig.  JM.-Kent'i  c.»«m.  the  odgo  at  the  end  of  the 
Mn-)   i  Mm)   i         tool   is   connected  with  the 

manner  in  which  it  was  held  in  the  hand. 

The  perfectly  sharp  condition  of  one  edge  of  the  flake,  while  the 
other  LB  chipped  away  and  worn,  is  probably  due  to  its  having  been 
protected  by  some  soi-t  of  wooden  handle.  Wo  have  already  seen 
how  in  the  Swiss  Lako-dwellings  flukes  of  flint  were  mounted ;  and 
though  probably  for  these  small  flakes  such  highly  finished  handles 
were  not  prepared,  yet  the  insertion  of  one  edge  of  a  flake  of  flint 
into  a  piece  of  split  stick  involves  no  great  trouble,  while  it  would 
shield  the  fingers  from  being  cut,  and  would  tend  to  strengthen 
the  flint.  In  several  of  tho  French  caves  extremely  slender  flakes 
have  been  foimd,  with  one  edge  quite  worn  away  and  tho  other 
imtouched,  a  condition  for  which  it  is  difficult  to  account  on  any 
other  hypothesit4  than  that  of  their  haWng  been  inserted  lon^tu- 
dinally  into  some  sort  of  back  or  handle,  probably  of  wood. 

At  loiist  two  specimens  of  another  form  have  occurred  in  which 
l>oth  ends,  instead  of  only  one,  have  been  slanted  ofl'.  Une  of  these 
(No.  y-'-j'i)  is  shown  in  Fig.  400,  The  other  ia  of  precisely  the 
same  siiie  and  shape.  In  both,  tho  two  sloping  ends  and  the  short 
side  arc  worn  by  use.  while  the  long  side  is  unscathed  except  by 
accidcut;il  broukugc.     In  the  instrument  not  figured,  the  scraping 
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edge,  botli  at  tlie  side  and  ends,  has  been  on  the  flat  face  of  the 

fiake.    In  the  other,  this  has  been  the  case  at  the  ends  onl^,  while 

at  the  side  the  scraping  edge  has  been  on  one  of  the  facets.     I  am 

not  aware  of  this  form  of  instrument  having  as 

yet  been  elsewhere  noticed,  nor  indeed,  to  my 

knowledge,  has  observation  been  colled  to  those 

like  Fig.   399,  found   in  the   French  cavee. 

One   or  two  specimens,   of  much   the   same 

character  as  Fig.  399,  were,  however,  found  at 

La  Modelaine,  and  are  in  the  Christy  Collection. 

As  might  be  expected,  the  hulk  of  the  worked 
flints  found  in  Kent's  Cavern  ore  flakes  and 
spalls,  more  or  less  perfect,  and  a  very  large 
proportion  of  them  show,  on  some  part  of  their 
edges,  traces  of  use.     It  seems  needless  to  en- 
grave any  of  these  simple  forms,  as  they  pre- 
sent no  characteristics  different  from  the  flakes 
and  splinters  of  any  other  age.    Many  of  them 
have  been  made  from  rolled  pebbles,  no  doubt  derived  from  the 
adjacent  beach.     Some  of  the  cores  from  which  they  have  been 
struck  have  occurred  in  the  cave,  of  which  one  i 
(No.  1970)  is  represented,  on  the  scale  of  one-  I 
half,  in  Fig.  401. 

Curiously  enough,  among  the  animal  remains 
is  a  portion  of  a  large  canine  tooth  of  a  bear,       ciSim.''(i"«.)'l 
with  the  edges  chipped  away,  so  as  much  to  resemble  a  worked  flake. 

Of  the  stone  implements  not  consisting  of  flint  or  chert,  perhaps 
the  most  remarkable  is  the  hammer-stone  (No.  597),  shown  on  the 
scale  of  one-half,  in  Fig.  402.  It  is  formed  from  a  pebble  of  coarse, 
hard,  red  sandatonc,  the  outer  sur- 
face of  which  is  still  retained  on 
the  two  flatter  faces  of  the  stone ; 
but  all  round,  with  the  exception 
of  a  small  patch,  the  edge  of  the 
original  pebble  has  been  battered 
away  by  hammering,  until  the  whole 
has  been  brought  into  un  almost 
cheese-like  form.  It  was  found  in  ^'''-  •"2— •'■'"'•  c»'»ni.  iW7.)  i 
1S(>5,  between  one  and  two  feet  deep  in  the  red  cave-earth,  over 
which  luy  an  enormous  block  of  limestone,  but  no  stulagmite. 
MacKnery  mentions,  among  the  objects  which  he  discovered,  a  ball 
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of  granite,  which  was  probably  of  the  same  class  as  this.  Many 
such  hammer-stones  have  been  found  in  the  French  caves.  I  haye 
one,  formed  from  a  micaceous  quartzose  pebble,  which  I  found  in 
the  cave  of  La  Madelaine,  Dordogne,  explored  by  Messrs.  Lartet 
and  Christy,  which  almost  matches  this  from  Kent's  Cayem  in  size 
and  shape.  It  seems  possible  that  their  use  was  for  pounding  some 
substances,  either  animal  or  vegetable,  for  food.  It  is,  howeTer, 
hardly  probable  that  any  cereals  were  cultivated  by  those  who 
used  them.  They  may  have  been  used  in  breaking  open  the  bones 
for  the  marrow,  which  seems,  from  the  fractured  condition  of  all 
bones  containing  it,  to  have  been  a  favourite  food  among  the 
French  cave-dwellers.  Wexovius,  quoted  by  Scheffer,*  says :  "  The 
marrow  of  raindecr  is  of  a  delicious  taste,  which  they  value  in 
Lapland,  just  as  we  do  oisters  or  some  other  outlandish  dainties." 

Another  object  which  has  to  be  mentioned  is  a  sort  of  whetstone 
of  purplish-grey  grit.  It  is  a  nearly  square  prism,  4J  inches  long, 
and  with  the  sides  rather  less  than  I  inch  wide.  It  was  found 
in  a  recess  beneath  a  projecting  bed  of  limestone,  in  aitu,  but  sealed 
in  beneath  a  thick  mass  of  stalagmitic  breccia.  A  fragment  of 
another,  of  finer-grained  greenish  grit,  has  also  been  found  beneath 
stalagmite  26  inches  thick.  This  latter,  according  to  Mr.  Franks, 
closely  resembles  some  stones  found  in  the  Bruniquel  caves,  both 
in  form  and  material. 

It  will  naturally  be  inquired,  for  what  purpose  could  these 
whetstones  serve,  and  what  is  the  meaning  of  all  these  marks  of 
wear  on  the  edges  of  the  flint  tools,  as  if  they  had  been  used  for 
scraping  some  hard  substance  P  Fortunately  the  answer  is  not 
far  to  seek.  The  latter  were  used  not  only  as  weapons  of  the 
chase,  and  in  cutting  and  preparing  food,  but  also  in  the  manu- 
facture of  various  implements  of  bone,  and  possibly  of  ivory,  such 
as  harpoon-heads,  pins,  and  oven  needles,  as  well  as  other  instru- 
ments of  unknown  use.  The  wearing  away  of  the  edges  of  many 
of  the  flint  flakes  is  precisely  of  that  character  which  I  find  by 
experiment  to  result  from  scraping  bono ;  while  it  seems  probable 
that  the  use  of  the  whetstones  was  for  putting  the  final  polish  on 
the  bone  instruments,  and  sharpening  their  points,  for  either  of 
which  purposes  mere  scraping  tools  like  those  of  flint  would  be 
but  inefficient. 

It  is  not,  of  course,  to  be  expected  that  these  instruments  and 
weapons  of  bone  should  occur  in  anything  approaching  to  the 
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same  niunbers  as  the  simple  instruments  of  flint.  The  latter  were 
readily  made,  and  therefore  of  little  value.  They  were  also  soon 
worn  out  and  thrown  aside ;  but  the  former  required  considerable 
time  and  skill  in  their  preparation,  and  would  not  be  discarded 
unless  broken ;  and,  if  accidentally  lost,  would  be  worth  the  trouble 
of  being  sought  for.  In  some  of  the  French  caves,  however,  in 
which  the  deposits,  unlike  those  in  Kent's  Cavern,  are  strictly  of 
a  refuse  character,  like  the  shell-mounds  of  Denmark,  a  larger 
proportion  of  them  has  occurred  than  here. 

The  principal  objects  of  the  kind,  discovered  below  the  stalag- 
mite in  Kent's  Cavern,  are  portions  of  harpoon-heads,  a  pin, 
an  awl,  and  a  needle,  which  it  will  be  well  to  describe,  as  they 
afford  links  of  connection  between  the  relics  of  this  and  other 
caves. 

The  harpoon-heads  are  of  two  kinds,  some  being  barbed  on  both 
sides,  others  on  one  only.  Of  the  former  kind  but  one  example 
(No.  2282)  has  been  found,  which  is  shown  in  Fig.  403.      It  lay 
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in  the  second  foot  in  depth  in  the  red  cave-earth  in  the  vestibule. 
Above  this  was  the  black  band,  3  inches  thick,  containing 
flint  flakes  and  remains  of  extinct  mammals ;  and  above  this 
again,  the  stalagmite  floor,  18  inches  in  thickness.  It  is,  as  usual, 
imperfect,  but  the  2J  inches  which  remain  show  the  tapering 
point  and  four  barbs  on  either  side,  which  are  opposite  to  each 
other,  and  not  alternate.  It  is  precisely  of  the  same  character 
as  some  of  the  harpoon-heads  from  the  cave  of  La  Madelaine,  in 
the  Dordogne,  which  are  usually  formed  of  reindeer  horn.  The 
material  in  this  instance  is,  I  believe,  the  same.  The  striated  marks 
of  the  tool  by  which  it  was  scraped  into  form  are  still  distinctly 
visible  in  places.  Such  harpoon-heads  have  been  regarded  as 
characteristic  of  the  latest  division  in  the  sequence  of  this  class  of 
caverns,  and  have  been  found  in  numerous  localities  on  the 
Continent. 

Of  the  other  kind,  which  have  the  barbs  along  one  side  only  of 
the  blade,  two  examples  have  been  found.  One  of  these  (No. 
2206),  though  in  two  pieces,  is  otherwise  nearly  perfect,  and  is 
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shown  in  Fig.  404.  It  also  has  its  analogues  among  the  haipoon- 
heads  found  in  the  cave  of  La  Madelaine  and  elsewhere,  especially 
at  Bruniquel.    Its  stem  shows  the  projection  for  retaining  the 


Fig.  404.— Kenthi  OaTern.    (2200.)       | 

loop  of  cord  by  which  it  was  connected  with  the  shaft,  though 
it  was  probably  still  susceptible  of  being  detached  from  immediate 
contact  with  it.  In  this  respect,  as  indeed  in  general  character, 
these  early  weapons  seem  closely  to  resemble  those  of  the  Esqui- 
maux of  the  present  day.  A  good  series  of  modem  and  ancient 
instrumentsof  this  class  is  engraved  in  the '' Reliquiae  AquitanicsD.''  * 
The  other  instnmient  of  this  kind  (No.  1970),  shown  in  Fig. 
405,  is  the  terminal  portion  of  a  similar  point,  but  with  the 
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barbs  all  broken  off  at  the  base.     It  is  about  3f  inches  long,  and 
was  found  in  the  black  band. 

The  pin  (No.  1929)  already  mentioned  is  shown  in  Fig.  406, 


Fig.  406.-Kenl»8  Cavern.     (1929.)      \ 

and  was  found  in  the  fourth  foot  in  depth  in  the  cave-earth  below 
the  stalagmite  in  the  vestibule,  which  there  attained  a  thickness 
of  20  inches.  It  lay  with  an  imwom  molar  of  Rhinoceroa 
tichorhinus.  In  the  black  band  above  the  cave-earth,  but  below 
the  stalagmite,  were  remains  of  the  hytcna  and  other  cave- 
mammals.  The  pin  is  3;^  inches  long,  nearly  circular  in  section, 
expanding  into  a  head  much  like  that  of  a  common  screw,  and 
tapering  off  to  a  sharp  point.  It  bears  a  high  polish,  as  if  from 
constant  use,  and  was  probably  employed  as  a  fastener  of  the 
dress,  which  was  most  likely  made  of  skin. 

A  sort  of  awl  of  bone  (No.  1835),  about  3f  inches  long,  and 
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sharply  pointed  at  one  end,  was  also  fonnd  beneatli  stalagmite 
16  inches  thick.  It  is  shown  full  size  in  Fig.  407.  The  marks 
of  the  tool  by  which  it  was  scraped  into  form  may  bo  distinctly 
seen  upon  it. 

But  perhaps  the  most  interesting  of  all  the  objects  discoTcred 
in  the  cavern  is  the  small  bone  needle  found  in  1866  in  the  block 
band  below  the  stalagmite,  but  not  recognized  until  1868,  in  con- 
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sequence  of  its  having  been  enveloped  in  a  atalagmitic  covering, 
which  then  fell  off,  and  displayed  the  true  character  of  the  object 
it  contained.  The  needle  has  unfortunately  lost  its  point,  but 
what  remains  is  nearly  J  inch  long,  as  will  be  seen  from  Fig. 
408.  It  is  slightly  taper  and  somewhat  elliptical  in  section,  the 
greatest  diameter  at  the  larger  end  being  barely  ^go  of  an  inch, 
and  at  the  smaller  end  ig,.  It  has  a  neatly  drilled  circular  eye 
capable  of  receiving  a  thread  about  ^v  of  an  inch  in  diameter,  or 
about  the  thickness  of  fine  twine.  The  surface  of  the  shait  shows 
numerous  fine  lon^tudinal  ttritB,  as  if  it  bod  been  scraped  into 
shape. 

Such  needles  have  been  found  in  considerable  numbers  in  the 
caves  of  the  i^e  of  La  Modelaine,  such  as  Les  Eyzies,       _ 
Laugcrie  Basse,  Bruniquel,  and  the  lower  cave  of  Massat,        ■ 
always  associated  with  harpoons  of  the  barbed  type.        I 
They  var}'  in  length  from  i3f  inches  to  1  inch,  and  somo        I 
have  been  found  which  show  that,  after  they  had  been        I 
accidentally  broken  through  the  eye,  a  fresh  eye  was        | 
drilled.     That  this  could  readily  be  effected  by  means  of   fw.  *m.- 
a  pointed  flint  was  proved  to  demonstration  by  the  late    citeni. 
Mons.   K.  Lartct,  who  both  made  bone  needles  and  bored  eyes 
in  them  by  means  of  flint  toots  alone.     An  excellent  and  exhaus- 
tive essay  on  the  employment  of  sewing-needlos  in  ancient  times, 
more  especially  in  connection  with  those  from  the  French  caves, 
has   been   communicated  by  Uons,  £.  Lartet  to  the  "Reliquim 
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AquitanicsD/' *  to  which  the  reader  is  referred  for  fbriher  par* 
ticulars.  As  with  the  Lapps,  it  seems  probable  that  the  thread 
in  use  with  these  needles  was  made  from  reindeer  sinewB ;  that 
animal,  at  all  events  in  the  Dordogne,  having  formed  a  principal 
article  of  food  at  the  period  of  the  occupation  of  the  caves. 

Such  are  the  principal  works  of  human  art  which,  up  to  the 
present  time,  have  been  discovered  in  the  researches  set  on  foot  in 
this  most  interesting  cavern  by  the  British  Association  for  the 
Advancement  of  Science.  Before  attempting  to  account  for  their 
presence  in  the  cave-deposits,  or  to  ascertain  what  that  betokens, 
it  will  be  well  to  take  a  cursory  glance  at  the  animal  remains 
with  which  they  were  found  associated,  so  far,  at  least,  as  their 
nature  has  as  yet  been  ascertained.  For  this  purpose  I  take  the 
list  prepared  by  Mr.  Boyd  Dawkins  and  Mr.  W.  A.  Sandford, 
and  published  in  the  Report  of  the  Association  for  1869,  but 
which  embodied  the  result  of  an  examination  of  less  than  one-tenth 
part  of  the  whole  number  of  specimens  obtained,  though  that 
tenth  exceeded  four  thousand  in  number.  The  following  list  com- 
prises nearly  all  the  mammals,  bones  of  which  undoubtedly  belong 
to  the  cave-earth,  and  omits  all  species  the  determinatioa  of 
which  is  at  all  uncertain,  as  well  as  birds  and  fishes : — 

Felis  leo,  var.  spelaxiy  Cave  Lion Abundant. 

IJyana  crocuta,  var.  spclaa,  Cave  HyaBua   ....  Very  abundant. 

Canis  lupus,  "Wolf Rare. 

Canis  indju's,  var.  spelaus,  large  Fox Do. 

Gulo  luscuSf  Glutton Very  rare. 

Ursus  spelaus,  Cave  Bear Abundant. 

CrsHs  pnscus=ferox,  Grizzly  Bear Do. 

Ursits  orctosy  Brown  Bear Scarce. 

Elephas  primiijeiiinsy  MammolL Not  very  common. 

lUiinoccros  tichorhinmy  "Woolly  Rhinoceros       .     .     .  Abundant. 

Equus  caballus.  Horse Very  abundant. 

Bos  primifjeninsy  Urus Scarce. 

Bison  priscusy  Bison Abundant. 

Cervus  megacerosy  Irish  Elk Not  uncommon. 

Cervus  claphus  (Strofuftjloceros  siniicusy  Owen),  Stag  .  Abundant. 

Cervus  farandusy  Reindeer Do. 

lApus  timidus  (var.  diluvianus  '?)y  Hare Rare. 

lAUfomys  speUi  us.  Cave  Pika Very  rare. 

Arricola  amphilnuSy  "Water  Vole Rare. 

A,  Off  rest  isy  Field  Vole Do. 

A,  praU'usisy  Bank  Vole Very  rare. 

Castor  jibiTy  Beaver Scarce. 

•  P.  127. 


FAUNA   OF   KENT*S   CAVERN.  463 

To  this  list  may  be  added  the  Machairodus  latidena,  or  sabre- 
toothed  tiger,  of  which  one  incisor  and  five  canine  teeth  were  dis- 
covered in  Kent's  Cavern  by  MacEnery,  though  none  have  been 
found  during  the  recent  researches.  In  the  black  mould  above 
the  stalagmite,  where  polished  stone  and  bronze  instruments 
have  occurred,  a  different  fauna  is  foimd.  We  there  meet  with 
the  dog,  short-horn  ox  (Bos  longifrons),  roe-deer,  sheep,  goat,  pig, 
and  rabbit,  of  which  no  remains  are  foimd  in  the  cave-earth. 
In  that  deposit,  on  the  contrary,  by  far  the  greater  number 
of  the  remains  are  of  mammals  now  either  entirely  extinct  or  no 
longer  to  be  found  in  Britain. 

The  mineral  condition  of  the  bones  in  the  cave-earth,  it  is  but 
right  to  say,  varies  considerably ;  so  much  so  as  to  lead  to  the 
conclusion  that  some  of  the  bones,  especially  of  bear,  are  derived 
from  an  earlier  deposit  of  the  same  character.  These  more  ancient 
remains  are,  according  to  Mr.  Boyd  Dawkins,  much  more  crystal- 
line, much  heavier,  and  of  a  darker  colour  than  the  ordinary  teeth 
and  bones.  Still,  the  great  bulk  of  the  bones  beneath  the  stalag- 
mite appear  beyond  doubt  to  belong  to  one  and  the  same  period, 
though  that  period  may  have  been  of  long  duration.  They  have 
for  the  most  part  been  broken  into  fragments,  sometimes  split 
longitudinuUy,  and  vast  numbers  of  them  have  been  gnawed, 
apparently  by  hyconas.  In  what  manner  are  we  to  accoimt  for  the 
presence  of  the  works  of  man  among  them,  and  are  they  of  the 
same  age  as  the  animal  remains  with  which  they  are  associated  P 
In  considering  this  question,  I  do  not  take  into  accoimt  those 
portions  of  the  cave  in  which  there  are  variations  from  what  may 
be  regarded  as  the  typical  section,  these  being  mainly  due  to 
accidental  and  local  causes,  such  as  the  breaking  up  of  beds  of 
stalagmite  of  earlier  date  than  those  above  the  cave-earth,  but 
restrict  myself  to  the  main  features  of  the  case. 

There  can  be  little  doubt  that,  as  has  been  pointed  out  by 
Mr.  Pengelly,  the  accumulation  of  the  cave-earth  containing  these 
remains  took  place  slowly  and  gradually;  large  blocks  of  limestone 
and  films  of  stalagmite  incrusting  stones  and  bones,  or  cementing 
them  into  a  firm  concrete,  running  at  all  levels  and  in  all  parts  of 
the  principal  chamber.  So  that,  without  entering  into  any  discus- 
sion as  to  the  manner  in  which  the  red  earth  and  pebbles  of  the 
deposit  were  introduced  into  the  cavern,  which  would  be  hero 
somewhat  out  of  place,  we  may  safely  assume  that  the  bones  and 
teeth,  whatever  may  have  been  their  antiquity  at  the  time  of  their 
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introduction  into  the  cave-earth,  were  deposited  in  the  positions  in 
which  they  are  now  found  at  the  same  time  as  the  implements  with 
which  they  are  associated.  We  can,  however,  readily  conceive 
circumstances  under  which  old  deposits,  containing  relics  of  extinct 
animals,  might  be  disturbed  from  their  position  in  a  cave,  and 
rc-dcposited  with  objects  of  human  workmanship  belonging  to  a 
far  more  recent  period.  In  fact,  among  the  bones  themselves  there 
are  some  which,  as  has  already  been  pointed  out,  have  belonged  to 
an  earlier  deposit  than  that  in  which  they  are  now  found.  Ijet  us, 
therefore,  examine  into  the  possibility  of  these  instruments  of  flint 
and  bono  belonging  to  a  different  period  from  that  of  the  animals 
with  the  remains  of  which  they  now  occur.  One  thing,  of  course, 
is  evident,  that  whether  there  has  been  a  mixture  in  the  cave-earth 
of  objects  belonging  to  various  ages  or  no,  such  a  mixture  could  only 
have  t^iken  place  before  the  thick  coating  of  stalagmite  which  now 
overlies  them  had  even  begun  to  accumulate.  The  amount  of 
time  represented  by  such  a  coating  it  is,  of  course,  impossible  to 
calcidate ;  but,  even  imder  the  most  favourable  circumstances,  it 
must  have  been  the  work  of  hundreds,  or  more  probably  thousands 
of  years ;  and  yet  its  deposit  had  been  completed  before  the  intro- 
duction of  the  overlying  black  mould,  which  has  proved  to  contain 
objects  to  which  an  antiquity  of  at  least  two  thousand  years  may 
siifoly  Ix^  assigned. 

But  wliat  do  the  presence  and  condition  of  these  instruments 
denote  ?  The  flint  flakes  occur  in  great  numbers,  and  have  mostly 
Won  used  ;  the  blocks  from  which  they  were  struck  are  present ; 
there  are  traces  of  lire  on  some  of  the  bones:  there  are  hammer- 
stones,  whetstones,  woaj>ons  of  the  chase,  and  the  needle  of  the 
hoiisewito :  all  prove  that  during  the  accumulation  of  the  cave- 
e.irth,  the  ea  vorn  was,  at  all  events  from  time  to  time,  the  habitation 
i»f  man.  IK^w  far  this  human  occupancy  may  have  alternated 
with  that  ot'  proilaco^nis  animals  may  l>e  a  matter  of  question ;  ]»ut 
of  man's  sn^journ  in  Kent's  Cavern  for  a  lengthened  period  in  all. 
bofoiv  the  dojx»sition  of  the  upper  stalagmite,  there  can  bo  no 
dimbt.  But  in  all  cases  of  human  oc*cuj>ancy  of  caves  we  tind, 
and  it  could  not  woU  bo  otherwise,  the  ri'fuse  of  his  food,  in  the 
shapo  of  tho  bono<  oi  the  animals  whoso  flesh  he  consumed,  or  the 
sholls  of  tlio  i>l:Mo  molluscs  with  whioli  his  meals  were  vjritd. 
Wo  h.i\o  socn  that  in  ilio  bLuk  mould  above  the  stalagmite,  the 
iiupIouioi;t'i  v'l"  bron/o  and  stv>no  are  associated  with  a  faun^ 
oss^nitially  tho  s^mio  as  that  of  the  present  day.     But  the  bidk  of 


FAUNA  OF  Kent's  caa^brx.  465 

the  mammals  which  are  found  above  the  stalagmite  do  not  occur 
below  it ;  and  assuming,  as  we  must  do,  that  the  earlier  occupants 
of  the  cave  subsisted  on  animal  food,  and  were  unable  to  eat  the 
whole  of  the  bones  as  well  as  the  flesh,  some  portion  of  the  bones 
below  the  stalagmite  must  be  the  refuse  from  their  meals. 
Without  insisting  on  the  perfect  contemporaneity  of  all  the  animal 
remains  found  together  in  the  cave-earth,  we  may  therefore 
safely  affirm  that  we  have  here  relics  of  man  associated  with  a 
fauna  from  which  the  ordinary  forms  of  ox,  sheep,  goat,  pig,  and 
(log  are  entirely  absent,  and  of  which  the  majority  of  forms  are 
now  either  totally  or  locally  extinct. 

That  the  fa\ma  represented  in  the  cave-earth  is,  however,  to  be 
regarded  as  all  belonging  to  one  and  the  same  period — unless 
]x>8sibly  the  Machairodua  is  to  be  excepted — is  shown,  as  will 
Hubscquently  be  seen,  by  the  occurrence  of  the  remains  of,  at  all 
events,  all  the  larger  animals,  associated  together  in  the  old  Biver 
Drifts. 

Comparing  this  result  with  that  obtained  from  an  examination 
of  the  French  caves,  the  rock-shelters  in  which  almost  the  whole 
accumulation  is  a  sort  of  refuse  heap,  we  find  it  fully  confirmed,  so 
far  as  the  animals  best  adapted  for  human  food  are  concerned. 
The  rarity  of  the  remains  of  the  other  animals  in  these  rock-shelters 
is  probably  to  be  accounted  for  by  the  fact  that  the  sole  occupants 
were  human;  and  that  either  their  tenancy  was  continuous,  or 
that  during  their  absence  these  rock-shelters  were  not  the  haunts 
of  predaceous  animals,  for  which,  indeed,  they  are  far  less  well 
adapt<^  than  the  sinuous  caves. 

In  attempting  to  correlate  the  works  of  man  from  Kent's  Cavern 
with  those  from  the  French  caves,  we  find  that  the  harpoons  and 
needle  belong  to  the  age  of  La  Madelaine,  though  bones  engraved 
>vith  pictorial  designs — which  are  also  characteristic  of  that  period 
— are  wanting.  Some  of  the  flint  implements,  however,  approxi- 
mate more  closely  in  character  with  those  of  the  age  of  Le  Moustier 
and  Aurignac ;  while  the  age  of  the  Laugerie  Haute  is  not  decidedly 
represented  by  any  of  its  peculiar  forms.  If  any  value  attaches  to 
these  analogies,  there  would  seem  to  be  reason,  on  these  grounds 
also,  for  supposing  that  the  infilling  of  the  cave  with  the  red  earth 
was  the  work  of  a  long  lapse  of  time.  The  black  band,  which  in 
part  of  the  cave  lay  beneath  the  stalagmite,  and  contained  nume- 
rous pieces  of  charcoal,  seems  to  indicate  some  more  continuous 
occupancy  of  the  cave  by  man  than  at  the  time  when  the  red 
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eartli  was  accumulating.  Then  comes  tlie  stalagmite^  in  wliicli 
but  few  remains,  whether  human  or  otherwise,  haye  been  fixind, 
and  these  for  the  most  part  may  have  fSdlen  in  from  higher  leyeLs. 
It  seems  to  indicate  a  vast  period  of  time,  during  which  the  cayem 
was  almost  entirely  unfrequented  by  man  or  beast,  and  during 
which  the  fauna  of  the  country  was  undergoing  those  changes — ^by 
the  extinction  or  migration  of  some  forms  of  mammalian  life,  and 
the  incoming  of  others — ^which  are  so  strongly  marked  by  the  differ- 
ence in  the  contents  of  the  beds  above  and  below  the  stalagmite. 
As  concerns  this  long  chapter  in  the  history  of  human  existence 
the  records  of  the  cavern  are  a  blank. 

BRIXHAM  CAVE,  TORQUAY. 

The  ossiferous  cave  of  Brixham,  near  Torquay,  was  discovered 
in  the  year  1858,  and  was  almost  immediately  brought  under  the 
notice  of  the  Geological  and  Royal  Societies  by  the  late  Dr.  Hugh 
Falconer,  F.R.S.*  The  latter  society,  acting  on  the  recommendation 
of  the  Council  of  the  former,  made  a  grant  towards  the  exploration 
of  the  cave  in  the  manner  suggested  by  Mr.  Pengelly,  who  was 
also  assisted  with  money  by  the  Baroness  Burdett  Coutts,  Sir 
J.  K.  Shuttleworth,  and  the  late  Mr.  R.  Arthington  of  Leeds. 
With  Dr.  Falconer  was  associated  a  committee,  comprising,  among 
others.  Professor  Ramsay,  Mr.  Prestwich,  Sir  Charles  Lyell, 
Professor  Owen,  Mr.  Godwin- Austen,  and  Mr.  Pengelly,  while  the 
works  were  carried  on  under  the  immediate  superintendence  of 
the  latter.  Owing  to  various  delays,  the  final  report  of  this 
committee  has  not  yet  been  presented  to  the  Royal  Society,  though 
some  accounts  of  the  progress  of  the  explorations  t  have  from  time 
to  time  been  made  public,  and  the  final  report  is,  I  believe,  now 
complete,  ^a^'ing  been  requested  by  the  committee  to  examine 
the  objects  of  human  industry  discovered  in  the  cave,  and  to 
prepiro  some  notes  upon  them  for  their  report,  I  venture,  for  the 
purpose  of  this  work,  to  make  use  of  the  opportunity  thus  afforded 
me,  as  there  is  little  probability  of  my  anticipating  in  any  way 
the  results  of  the  committee. 

The  cave  itself  is  in  Devonian  limestone,  and  consists  of  three 
principal  giJUries,  in  plan  not  unlike  the  letter  Z,  with  various 
divergin^r  tunnel-shaped  passages,  and  a  chamber  at  the  right-hand 

♦  ••  Pala^-'nt.  Mom.."  vol.  ii.  p.  486. 

t  QHar.  Ji.hr'..  (i,oL  S'-r.,  1860.  vol.  xn*.  p.  1S9.     Lubbock,  **  IVh.  TiiiM<«,^2nd 
edit.,  p.  307.     Geoloput^  vol.  i.  p.  538,  vol.  ir.  p.  153.     Brit.  Atmc.  JUport^  IS48. 
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lower  comer  of  the  Z,  tlie  two  entrances  being  at  the  extreme 
points  on  the  opposite  side.  The  gallery  represented  by  the  middle 
limb  of  the  letter,  and  which  is  known  as  the  Flint  Knife  Gallery, 
bears  the  most  distinct  marks  of  having  been  hollowed  out  by  the 
long-protracted  action  of  running  water,  and  the  deposit  in  it  was 
nearly  free  from  stalagmite.  In  the  others,  which  are  known  as  the 
Reindeer  and  Pen  Galleries,  and  which  have  more  the  character  of 
fissures,  stalagmite  abounded. 

Where  all  the  deposits  of  the  cave  were  present,*  the  following 
was  the  section  in  descending  order  : — 

1.  Irregular  layer  of  stalagmite,  1  to  15  inches  thick. 

2.  Ochreous  red  cave-earth,  with  angular  stones  and  some  pebbles, 
2  to  13  feet. 

3.  Gravel,  with  many  rounded  pebbles  in  it. 

In  and  on  the  stalagmite  were  found  antlers  of  reindeer  and  a 
humerus  of  bear,  and  in  the  cave-earth  numerous  mammalian 
remains.  Among  them,  in  one  place,  were  nearly  all  the  bones 
of  the  left  hind-leg  of  a  bear,  still  preserving  their  true 
anatomical  position, t  though  with  one  of  the  bones  of  the 
fore-leg  lying  with  them.  In  close  proximity  lay  one  of 
the  worked  flints,  of  which  several  were  found  in  this  bed. 
A  few  occurred  in  the  gravel.  The  fauna  appears  to  be  nearly 
identical  with  that  of  Kent's  Cavern,  though  the  Machairodits 
is  absent.  Wo  have,  therefore,  here  another  instance  of  the 
association  of  these  works  of  man  with  the  remains  of  the  extinct 
mammals,  in  a  cave-deposit  beneath  a  thick  layer  of  stalag- 
mite, which,  in  this  case,  had  been  for  the  most  part  deposited 
before  the  reindeer  had  quitted  the  South  of  England,  and  while  a 
large  bear,  probably  Ursus  spelceuSy  was  still  living  in  Britain. 
^\ji  interesting  feature  in  the  case  has  been  pointed  out  by  Mr. 
Pengelly,t  who,  from  the  nature  and  origin  of  some  of  the  pebbles  in 
the  cave-earth,  argues  that  to  allow  of  their  having  been  brought 
into  the  cave  by  means  of  water — which  in  this  instance,  for 
various  reasons,  seems  to  have  been  the  transporting  agent — the 
configuration  of  the  surface  of  the  land  in  the  neighbourhood  must 
have  been  very  different  from  what  it  is  at  present ;  and  that  a 
valley,  75  feet  in  depth,  which  now  runs  in  front  of  the  cave, 
could  not  then  have  existed,  but  must  have  been  subsequently 
excavated. 

•  LyoU,  "Ant.  of  Man,"  3rd  ed.,  p.  99.      Tian;  Devon.  Assoc.,  vol.  i.  part  iii.  31. 
t  Lubbock,  "Preh.  Timo8,"  2nd  ed.,  p.  283.  J  Oeoiojigt,  tcI.  iv.  p.  164. 
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earth  was  accumulating.     Then  comes  the  stu' 
but  few  remaiuB,  whether  human  or  otherwiif  f^ 
and  these  for  the  most  part  may  have  fiillea  '  fe'  '\ 
It  seems  to  indicate  a  vast  period  of  tim^  d'  f-;.  •,.'  ^^ 
was  almost  eatircly  unfrequented  by  fflf'v    Ji  \   \ 
which  the  fauna  of  the  country  waa  und.  i'  \-'  ."• 
the  extinction  or  migration  of  some  {'  ^  *  \-    ,■     i 
the  incoming  of  others — which  are  w  ^.  ■;    '    ]      '.  ' 
enco  in  tho  contents  of  the  beds      ^'  \  .■  \     ^ ' 
As  concerns  this  long  chapta  i'  ^       |<  \      , 
the  records  of  the  cavern  are  ft     1        '.    '     ' 


Tho  ossiferous  care  of 
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notice  of  the  Geologica' .' 
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of  the  Council  of  th'  i  f 
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r  F,..v.-.„.^.....  ,.„.«    , 

^j^fs  (o  havi'  Ijiin  dirivid  orisriii;»lly  from  the  ohalk,  t 
^^^  vMs«"s  it  liiid.  Ifturi'  U  imr  utilizod,  bivu  roUwl  into  p 

I'll*'  tollowiiiir  are  liome  of  the  most  rviuarkaUe  specinn 

A  r^uiHil-i>i'iuted  laui-oulate  implement  (Nos.  4  and  6; 

M  the  seale  of  oue-Iiall"  in  Fifr.  4i.ti».     The  point  is  ?ynu 

^■hH>lH'*l.   but  the   original   siirt'aee   of  the  tliut   has  boei 

-    l-he  Lumbers  refrrtjJIr.  rtn^lKi  lUt  of  the  obj«eU  (oM 
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'-  ,_.  irt  of  the  butt-end,  which  is  roughly 

'^,        'V.,  '  than  is  usiinl  with  chulk  flints,  but 

-i."^         *  the  hand.     This  implomont  has 

-r''''^    ':■,        '' '  '  irregiiliti'ly  diagonul  fracture 

1_  ■*-,  '<■  1  the  buft-eiid  has  suhsc- 

'-:.  "'^^  '  ,    '   .  lie  tfrmt-d  a  "faulted" 

^      ■' ^    '.;'  '■'  'vis  Ik-oii   lost.      The 

^  "^^  ''',''■■  '*  what  is  most 

''-s,''''^''k.  '  t     •      '  \iigufit,  1858, 

'-__  '  1     •>:    *■  '  ,  y,  and  the 

'  ^  '•  ^    ' .,  '  ,  a  lonf^  dis- 

__         '  ,^  ' .,  '       •  .I'Ct  G  inches  in 

~  '',_  '■  .iTwards  that  it  was 

<^  '•      ■  ^ach  olhri",  or  that  the 

"i',  '  .scou.     In  general  form  it 

(wiiited  instruraeutfi  from  the 

r  all  essential  piiints  identical  with 

>  orinlly  in   foriii  from  the   flat   ovoid 

Oavoni,  which,  however,  also  find  their 

jx  Drift. 

.uont  (No.  7)  of  au  elongated -oval  fonii  has  been 

jrge  flako  or  splinter  of  flint,  with  nii  iipproximatoly 

lace,  showing  strongly  the  curved  mut   waved   linos 

..noidal  fracture.      It  has  been  shaped  by  a  suecession  of 

rf8  given  in  such  a  manner  as  not  to 

injure  the  flat  face,  but  to  produce  a  more 

or  less  bevelled  scraping  or  cutting  odg(r 

all   round,  some  partJi  of  which  present 

appcnranccB  of  wear  by  use.     It  is  shown 

in  Fig.  410,  and,  as  will  1m5  seen,  is  of   | 

much  the  sarao  character  as  the  implement 

from  Kent's  Cavern,  Fig.  ZVFl,  in  the  dc- 

Bcription  of  which   the  analogy   of  this 

type  with  that  of  some  of  the  French  ciive 

implements  is  pointed  out. 

In  Fig.  411  is   rciwesentod  an  iustru- 
ment  (No.  133)  found  in  the  gravel  in  a 

fisaure  in  the  West  Chamber  of  the  cave.  Fie.  4io.-BrtKhBDn.«.  (i.)  ( 
It  is  a  frttgrnent  of  a  hirge  brood  flake,  showing  on  its  convex  face 
a  portion  of  tho  original  crust  of  the  flint.  It  sooms  to  have  been 
originally  of  an  approximately  oval  form,  hut  has  lost  one  of  its 
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The  iTi^i;mciits  of  flint  of  ToriouB  eizoB  discovered  in  the  care, 
and  showing  in  a  greater  or  less  degree  traces  of  human  workman- 
ship upon  them,  were  upwards  of  thirty  in  number.  Like  those 
from  Kent's  Cuveni,  they  have,  for  the  moat  part,  undergone  . 
much  alteration  in  structure,  having  become  white,  absorbent,  and 
brittle  to  a  grcutLT  or  Iobh  depth  from  their  Bur£ice,  which  in  some 
instances  still  retains  a  bright   porcellunous  glaze.      The  flint 


appears  to  have  been  doiived  originally  from  the  chalk,  though  in 
Home  cases  it  had,  before  biiiig  utilised,  beiui  roUwl  into  pebbles  on 
the  boaeh. 

The  following  are  fsome  of  tlie  most  rcniarkublc  specimens: — 

A  rouiKl-jjoiiitod  lanceolate  implement  (Nob.  4  and  6),*  shown 

on  the  ncalo  of  oni-half  in  Fig.  4(10,     Tlic  point  is  symmetrically 

chipjMxI,  but  the  original  surliiee  of  the  flint  hus  been  left  un- 

■  Tbe  uumbBn  refer  to  Mr.  Pengelly'i  list  of  the  objects  (bond. 
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touched  over  tlie  greater  part  of  the  butt-ond,  which  is  roughly 
cylindrical,  and  more  truncated  than  is  usual  with  chalk  flints,  but 
is  well  adapted  for  beinfj  held  in  the  hand.  This  implement  has 
.  hud  the  pointed  end  broken  off  by  an  irregularly  diagonal  fracture 
rather  more  than  half-way  along  it,  and  the  butt-end  has  subse- 
quently split  up  lengthways  with  what  may  be  termed  a  "faulted" 
line  of  fracture ;  and  about  a  quarter  of  it  has  been  lost.  The 
fractures  are  e^-ideutly  of  very  ancient  date ;  but  what  is  most 
remarkable  is  that  the  butt-end  was  found  in  August,  1858, 
•J  feet  deep  in  the  cave-earth  in  the  Flint  Knife  Gallery,  and  the 
point  was  not  found  until  nearly  a  mouth  afterwards,  a  long  dis- 
tance away  in  the  Pen  Gallery,  at  a  depth  of  3  feet  6  inches  in 
the  same  bed.  It  was  not  until  some  time  afterwards  that  it  was 
discovered  that  the  two  fragments  fitted  each  other,  or  that  the 
tnio  character  of  the  implement  was  seen.  In  genenil  form  it 
closely  resembles  one  typo  of  the  pointed  instruments  from  the 
vallej'-gravels.  In  fact,  it  is  in  all  essential  points  identical  with 
them,  while  it  diifers  materially  in  form  from  the  flat  ovoid 
implements  from  Kent's  Cavom,  which,  however,  also  find  their 
analogues  in  the  River  Drift. 

Another  instrument  {No.  7)  of  an  elongated- oval  form  has  been 
made  from  a  large  fluke  or  splinter  of  flint,  with  an  approximately 
flat  inner  face,  showing  strongly  the  curved  and  waved  lines 
of  conchoidal  fracture.  It  has  t)oen  shaped  by  a  succession  of 
l>lows  given  in  such  a  manner  as  not  to 
injure  the  flat  face,  but  to  prodxico  a  more 
i>r  less  lievelled  scraping  or  cutting  edge 
:ill  round,  some  parts  of  which  present 
appearances  of  wear  by  use.  It  is  shown 
in  Fig.  410,  and,  ns  will  be  seen,  is  of 
mui'h  the  same  chiiractrr  as  the  implement 
from  Kent's  Cavern,  Fig,  ^f*^,  in  the  dc- 
Rcri]»tion  of  which  the  analogy  of  tliin 
tj-jre  with  that  of  some  of  the  French  cave 
implements  is  pointctl  out. 

In  Fig.  411  is  represented  an  instru- 
ment (No.  l-l-l)  found  in  tho  gravel  in  a 
Assure  in  the  West  Chamber  of  tho  cave. 
It  is  a  fragment  of  a  largo  broafl  flake,  showins;  on  its  convex  face 
a  portion  of  tho  original  <ru!tt  of  tho  flint.  It  seems  to  have  been 
originally  of  an  approximately  oval  form,  but  has  lost  one  of  its 
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enda  by  a  straight  fracture.  This  end  appears  to  have  been 
broken  off  in  ancient  times,  after  the  rest  of  the  ingtrumemt  had 
been  chipped  into  shape.  A  portion  of  the  other  end  ia  also 
broken  off,  but  the  fracture  in  this 
case  must  have  existed  before  the 
completion  of  the  implement,  as 
several  flakes  have  been  ranored 
from  its  convex  face  by  blows 
administered  on  the  fractured  sur- 
face. One  side  of  the  flake  has 
been  trimmed  by  chipping,  at  first 
boldly  aud  then  more  minutely,  to 
a  segmental  bevelled  edge,  much 
resembling  in  character  that  of 
Fig.  iii,~BriiiumCi>T<.  (133.)  J  Bomc  of  tho  loige  "  side  scrapers " 
from  the  cave  of  Le  Moustier,*  in  the  Dordogne.  Instruments  of 
the  same  character  occur  occasionally,  though  rarely,  in  the  ancient 
river-deposits.  There  are  some  traces  of  use  on  the  edge  of  this 
specimen. 

A  remarkably  symmetrical  scraper  (No.  134)  was  also  found  in 
the  IJrixham  Cave,  and  is  shown  fviH  size  in  Fig.  413.  It  has 
been  made  from  a  part  of  a  flake 
having  two  somewhat  hollow 
faces  at  a  slight  angle  to  each 
other,  and  bus  been  dcxtcrousiv 
trimmed  into  a  horseshoe  form, 
with  a  sliur])  semicircular  edge 
prcsciitiug  uu  angle  of  about  60", 
with  the  sides  at  the  butt- 
i-.i;,  i[j.--iirnii<iiiiri.».  ,iai.]  j  end  noiirly  ut  Fight  angles  to  the 
principal  face.  This  instrument  is  well  adapted  for  being  held  in 
the  hiiud,  and  might  no  doubt  have  been  effectively  employed,  like 
similar  inHtniment.i  of  mo<lcm  date,  in  scraping  clean  the  surface 
of  hides  destiiii-d  tu  be  used  for  clothing.  Numerous  scrapers,  or 
f/raltoirs,  have  been  fuund  in  the  caves  of  Fniiice  and  Belgium,  but 
they  arc  usually  of  a  more  elongated  furm  than  this,  which  more 
closely  resemblca  some  of  those  found  on  the  surface  of  the  soil, 
and  belonging  to  u  more  recent  period,  like  Fig.  204.  The  scrapers 
from  Kent's  Cavern  arc  also  lunger  in  form  than  this,  which  i«, 
indeed,  exceptionally  short  for  a  cave  Kpccimen, 

•  Such  ua  "R'liq.  Aquil.,"  A.,  pi.  v.  flg,  2. 
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The  other  implements  from  the  Brixham  Cave  consist,  for  the 
most  part,  of  flakes  and  splinters  of  flint  of  different  sizes,  and  more 
or  less  perfect.  One  of  these,  2f  inches  long,  has  been  chipped 
or  jagged  along  one  edge,  apparently  by  use,  while  the  broad  round 
end  is  so  much  worn  away  as  almost  to  assume  the  appearance  of 
a  "  scraper."  Most  of  them  bear  decided  marks,  either  on  their 
sides  or  ends,  of  having  been  in  use  as  scraping  tools.  About 
half-way  along  one  of  them  is  a  rounded  notch,  apparently  pro- 
duced by  scraping  some  cylindrical  object ;  and,  in  connection  with 
this,  it  may  be  mentioned  that  a  portion  of  a  cylindrical  pin,  or 
rod,  of  ivory  was  found  in  the  cave,  being  the  only  object  wrought 
from  an  animal  substance.  A  cylindrical  piece  of  ivory  about 
^  inch  in  diameter  was  found  in  a  cave  in  the  Gorge  d'Enfer,  and  is 
in  the  Christy  Collection.  Some  of  the  splinters  of  flint  are  very 
small,  and  yet  one  of  them,  only  J  inch  by  f  inch,  shows  the  worn 
cdge^  resulting  from  use.  An  irregular  subangular  flint  pebble, 
somewhat  pear-shaped  in  form,  has  some  of  its  angles  much 
battered,  as  if  by  hammering,  and  has  probably  served  as  a 
hammer-stone,  simply  held  in  the  hand.  Pebbles  similarly  bruised 
at  the  more  salient  parts  have  frequently  been  found  in  the 
French  caves. 

The  general  result  of  the  examination  of  the  worked  flints  from 
the  Brixham  Cave  is  that  they  are  found  to  present  analogous, 
and  in  some  cases  almost  identical,  forms  with  those  discovered 
in  other  caves,  and  in  the  ancient  River  Gravels,  associated  with  the 
remains  of  animals  now  for  the  most  part  extinct ;  and  that  most 
of  the  implements  prove  not  only  to  have  been  made  by  man,  but 
to  have  been  actually  in  use  before  becoming  embedded  in  the 
cave-loam ;  while,  from  the  whole  of  the  flints  discovered  present- 
ing these  signs  of  human  workmanship  or  use  upon  them,  it  is 
evident  that  their  presence  in  the  cave  must  in  some  measure  be 
due  to  human  agency,  though  they  were  probably  deposited  by 
means  of  water  in  the  position  in  which  they  were  found. 


TIIE  WOOKEY  HYiENA   DEX. 


The  so-called  Hyaona  Den  at  Wookey  Hole,  near  Wells,  has 
been  explored  at  different  times  between  1859  and  1863  by  Mr.  W. 
Boyd  Dawkins,  F.R.S.,  assisted  by  Mr.  Williamson,  F.G.S.,  Mr. 
James  Parker,  F.G.S.,  and  Mr.  Henry  Willett ;  and  accoimts  of  the 
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exploration  have  been  published  in  the  Quarterly  Journal  of  the 
Geological  Society.* 

The  cave  is  situated  at  no  great  distance  from  the  mouth  of  the 
large  and  well-known  cavern  of  Wookey  Hole,  and  pierces  the 
Dolomitic  Conglomerate.     It  was  first  discovered  about  the  year 
1849,  in  cutting  a  mill-race  along  the  edge  of  the  rock,  and  con- 
sists of  a  principal  chamber,  or  antrum,  connected  with  a  bifur- 
cated passage  narrowing  as  it  recedes  from  the  chamber,  and  with 
one  branch  terminating  in  a  vertical  pipe  or  chimney.     At  the 
time  of  the  discovery,  both  the  chamber  and  the  passage  were  for 
the  greater  part  filled  with  red  earth,  stones,  and  animal  remains 
quite  up  to  the  roof,  and  in  other  parts  to  within  a  few  inches  of  it. 
In  a  few  places  only  was  there  any  deposit  of  stalagmite.      In 
the   nntniWy   both   the  upper  and  lower  part  of  the   red   earth 
which  filled  the  cave  contained  but  few  organic  remains,  though 
they  were  abundant  towards  the  middle  of  the  deposit.     In  part 
of  the  passage,  however,  there  was  an  enormous  accumulation  of 
animal  remains,  forming  a  bone  bed  at  the  top  of  the  cave-earth. 
The  evidences  of  human  occupation  were  all  found  in  the  prin- 
cipal chamber.     They  consisted  of  ashes  of  bone,  and  some  instru- 
ments of  stone  and  bone.     The  latter  are  described  as  two  rudelv 
fashioned  arrow-heads  of  the   shape  of  an  equilateral  triangle, 
with  the  angles  at  tlie  base  bevelled  off.     They  have,  however, 
both  been  lost,  so  that  I  am  unable  to  speak  more  positively  as  to 
tlieir  chariicttT.      The  former  are  still  forthcoming,  and  some  of 
them  are  preserved   in   the  Museums  at   Brighton  and  (Oxford. 
One  of  the  iinest  is  shown  in  full  size  in  four  \'iews  as  Fig.  4VX 
having  b(»en  engraved  for  the  Quarterly  Journal  of  the  Geologii-al 
Society,  f     It  lay  at  a  depth   of  4  fet^t  from  the  roof,  and  at  a 
distance  of  V2  feet  from  the  present  entrance.     It  is  descrilwd  as 
having  lain  with  some  other  implements  in  eontai't  with  tet^th  of 
hyiena,  between  dark  bands  of  manganese  full  of  bony  splinters, 
which    may  have   been    old    floors  J    of  the    cave ;    so   that    the 
oceupatiim  by  the  hyivna  seems  to  have  suecetnled,  or  alternati^l 
with,  that  bv  man.     It  is  of  white  flint,  and   eloselv  resemble-* 
in   form   sonu^  of  tlu'  sniallor  implements  from  the  River  Drift. 


•   Vul.  xviii.,  isn2,  p.  1 1.3  ;  xix.,  1803.  p.  260.     S.r  aUo  Dawkins  on  »'  Tin'  Ha 
and  CoinIitiuTiH  of  the  Two  f^ar]i»*st -known  Iwac-i-s  ol"  Mm,"  <J'Oit\  Jfunt,  uf  Sttmrr^ 
18'Jr.,  aii'l  M'fruiiHtnt's  Mnnazim-,  Oct.  and  Doc.,  1S70.     Ilamy,  "  l*al.  Hum."."  p.  117, 

f  Vol.  xviii.  ]>.  118.    Vox  th<'  ns«i  oi  this  block  I  am  inJfl>to«l  to  the  C'omioil  of  h> 
Go'iloirical  Socirtv. 

;  See  Lubbock's  "  Preh.  Tinics,"  2na  fd.,  p.  :U3. 
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It  IB  of  less  sizo  than  the  ovoid  mstrumeuts  from  Kont's  Cavern, 
iind  is  not  so  neatly  made  as  some  of  them.  A  smaller  instrument 
from  the  Wookcy  IIya)ua  Den  is  of  much  the  same  form,  but  still 


¥tg-  <1&— Winkfj-  llyma  Dm. 


less  ortiflticnlly  workrd.  It  in  tij  inehrs  lonjf  and  1}  inehes 
Iiroad,  and  mny  Imj  compnrrd  with  thnt  from  Kent's  CavLTU  shown 
in  Fig.  389,     Other  Hpecimens  were  more  of  the  "sling-stone  " 
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form ;  in  addition  to  which  there  were  numerous  flakes  and 
splinters  of  flint  and  chert.  One  flake,  which,  though  it 
has  lost  its  point,  is  still  2f  inches  long,  has  been  trimmed  by 
secondary  chipping  on  the  flat  face,  slightly  so  along  one  side,  but 
on  the  other,  over  half  the  surface  of  the  flake,  which  is  1;^  inches 
wide  near  the  base.  When  perfect,  this  instrument  was  probably 
much  like  that  from  Kent's  Cavern,  Fig.  391.  Both  its  edges 
show  considerable  signs  of  wear  by  use.  Another  form  described 
by  Mr.  Boyd  Dawkins  is  roughly  pyramidal,  with  a  smooth  and  flat 
base,  and  a  cutting  edge  all  roimd,  much  like  an  instrument  found 
in  the  cave  of  Aurignac  by  Mens.  Lartet.  Of  this  form  there  were 
two  examples,  both  made  of  chert  from  the  Upper  Gh:eensand. 

The  fauna  of  the  cave,  so  far  as  the  larger  animals  are  concerned, 
is  the  same  as  that  of  Kent's  Cavern,  with,  the  addition  of  Rhino- 
ceros hemitoechusy  and  of  a  lemming,  and  with  the  exception  of 
Machairodus. 

The  exact  method  of  accumulation  of  the  deposits  in  this  cave  it 
is  very  difficult  to  explain.  Mr.  Boyd  Dawkins  has  suggested 
that  during  its  occupation  by  hyaenas,  and  perhaps  for  some  time 
afterwards,  it  was  subject  to  floods  similar  to  those  which  now 
from  time  to  time  take  place  in  the  caverns  in  the  neighbourhood. 
One  thing  appears  certain — that  previously  to  the  filling  up  of  the 
principal  chamber  it  must,  for  a  longer  or  shorter  period,  have 
been  occupied  by  man ;  who  hero  also  appears  again  to  have  been 
associated  with  that  same  fauna,  now  either  totiilly  or  locally  extinct, 
with  which  traces  of  his  handiwork  have  been  discovered  inter- 
mingled in  so  many  other  deposits  of  a  similar  character,  both  on 
the  Continent  and  in  Britain.  With  regard  to  the  physical 
features  of  the  country.  Sir  Charles  Lyell*  observes,  "When  I 
examined  the  spot  in  18G0,  after  I  had  been  shown  some  remains 
of  the  hyajna  collected  there,  I  felt  con^dnced  that  a  complete 
revolution  must  have  taken  place  in  the  topography  of  the  district 
since  the  time  of  the  extinct  quadrupeds.  I  was  not  aware  at  the 
time  that  flint  tools  had  been  met  with  in  the  Siime  bone  deposit." 

LONG    HOLE,    GOWER  ;    AND   Ol'IIER   CAVES. 

The  next  British  cavern  which  I  have  to  mention  is  one  of  the 
series  in  the  peninsula  of  Gower,  in  Glamorganshire,  explored  by 
Colonel  Wood  and  the  late  Dr.  Hugh  Falconer,  F.R.S.     The  cave 

•  '*  Ant,  of  Man,"  3rd  ed.,  p.  171. 
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in  question  was  discovered  in  1861,  and  is  known  as  Long  Hole.* 
It  is  about  one  mile  east  of  the  well-known  Paviland  Caves,  and  is 
about  130  feet  above  ordinary  high-water  mark.  It  penetrates 
the  limestone  rock  to  a  distance  of  about  44  feet,  and  when 
discovered  did  not  exceed,  in  its  greatest  dimensions,  12  feet  in 
width  and  7  feet  in  height. 

In  it  there  was  a  deposit  of  about  7  feet  of  ferruginous,  unc- 
tuous cave-earth,  mixed  with  angular  fragments  of  limestone  rock, 
forming  the  floor,  which  was  in  part,  if  not  wholly,  stalagmite. 
The  fossil  remains  found  in  the  cave  included  Uraus  speiceus,  Hyctna 
spei<pa,  Felis  spekea,  Bhinoceros  hemitcechus  and  tichorhinns,  JElepluia 
antiquus  and  primigenius,  Bison  prUcuSf  and  Cervus  tarandus.  Flint 
implements,  unquestionably  of  human  manu&cture,  were  found 
along  with  these  remains ;  and  one  very  fine  flint ''  arrow-head,'' 
as  termed  by  Dr.  Falconer,t  was  found  at  a  depth  of  4J  feet 
in  the  cave-earth,  contiguous  to,  and  at  the  same  depth  as,  a 
detached  shell  of  a  milk  molar  of  Bhinoceros  Jieniitcechus.  Other 
flint  implements  were  found  at  a  depth  of  3  feet  below  the  stalag- 
mite, associated  with  remains  of  Cerrus  Guettardiy  a  variety  of 
reindeer.  Sir  Charles  Lyell  X  has  remarked  that  this  is  the  first 
well-authenticated  example  of  the  occurrence  of  Bhinoceros  hemi- 
tcechus  in  connection  with  human  implements.  Dr.  Falconer  has 
also  recognized  the  same  species  in  the  fragment  of  an  upper  milk 
molar  discovered  in  the  Wookey  Hole  Hyicna  Den  by  Mr.  Boyd 
Duwkins. 

I  have  had  an  opportunity  of  examining  casts  of  the  worked 
flints  from  Long  Hole  in  the  Christy  Collection,  and  find  them  to 
consist  exclusively  of  flakes,  some  of  them  well  and  symmetrically 
formed,  and  exhibiting  on  their  edges  the  marks  arising  from  use. 

In  some  of  the  other  caverns  in  the  same  district  Mr.  Boyd 
Dawkins  has  also  discovered  flint  flakes  associated  with  the 
remains  of  a  similar  group  of  animals.  The  Oyle  Cave,§  Tenby, 
and  Hoyle's  Mouth,  11  have  also  afforded  flint  flakes  associated  with 
the  remains  of  a  nearly  similar  fauna. 

The  only  other  cave  that  I  need  mention  is  that  known  as  King 
Arthur's  Cave,  near  Whitchurch,  Ross,  which  has  been  explored 
by  the  Rev.  W.  S.  Sjnnonds,  F.G.S.,  of  Pendock.1[   In  this  instance 

*  Falconer,  "  PalaH)ni.  Mem.,**  vol.  ii.  p.  63S      Quar,  Joum.  GeoL  Soe,,  vol.  zvi., 
1860,  p.  487.     Oeologitt^  vol.  iii.  p.  413. 
t  *•  Pal.  Mom.,"  vol.  ii.  p.  640.  |  *»  Ant.  of  Man,"  3rd  od.,  p.  173. 

}  Geologi»t,  vol.  vi*  p.  47 ;  v.  p.  116.      f  Oeol.  Mag,^  vol.  iL  p.  471. 
t  Gtol.  Mag.,  voL  viii.  p.  433.    £nt.  Asioc,  depart,  1871. 
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flint  flakes,  and  cores  formed  of  chert,  were  found  in  cave-earth, 
with  bones  and  teeth  of  the  usual  caye-mammals,  in  one  part  of 
the  cave ;  while  in  another,  beneath  a  thick  layer  of  stalagmite, 
itself  covered  by  what  appeared  to  be  a  portion  of  an  old  river- 
bed, flint  flakes  were  found  associated  with  the  same  &una. 
Mr.  Symonds  assigns  these  fluviatile  deposits  to  an  ancient  river 
now  represented  by  the  Wye,  which  flows  300  feet  below  the 
level  of  the  cave.  If  this  view  be  correct,  there  can,  as  he  observes, 
hardly  be  better  authenticated  evidence  of  the  antiquity  of  man 
in  the  records  of  cave-history  than  that  afforded  by  this  old 
river-bed  overlying  the  thick  stalagmite,  beneath  which  the 
human  relics  were  sealed  up. 

Were  no  other  evidence  forthcoming,  the  results  of  an  examina- 
tion of  these  British  caves  would  justify  us  in  concluding  that  in 
this  country  man  coexisted  with  a  number  of  the  larger  mammals 
now  for  the  most  part  absolutely  extinct,  while  others  have  long 
since  disappeared  from  this  portion  of  the  globe.  The  association, 
under  slightly  differing  circumstances,  and  in  several  distinct  cases, 
of  objects  of  human  industry  with  the  remains  of  this  extinct  fauna, 
in  which  so  many  of  the  animals  characteristic  of  the  existing 
fauna  are  "  conspicuous  by  their  absence,"  in  undisturbed  beds,  and 
for  the  most  part  beneath  a  thick  coating  of  stalagmit<e,  leads  of 
necessity  to  this  conclusion.  This  becomes,  if  possible,  more 
secure  when  the  results  of  the  exploration  of  other  caves  on  the 
continent  of  Western  Europe  are  takon  into  account.  How  long 
a  poriod  may  have  intervened  l)etwe(m  the  extinction  or  migrii- 
tion  of  these  animals  and  the  presoiit  time  is,  of  course,  another 
question  ;  but  such  changes  in  the  animal  world  as  had  already 
taken  place  at  least  three  thousand  years  ago,  do  not  apptmr  to 
occur  either  suddenly,  or  even  with  great  rapidity ;  and,  lt»aving 
the  stalagmite  out  of  consideration,  we  have  already  8et»n  that  in 
some  instances  the  physical  configuration  of  the  country  in  the 
immediate  neighbourhood  of  the  caves  seems  to  have  been  greatly 
changed  since  the  period  of  their  infilling. 

These  changes  are  piThaps  more  conclusively  illustrat-ed  in  the 
cas(*  of  iho  old  river  alluvia,  in  which  the  remains  of  the  Siime 
extinct  fauna  as  that  of  the  caves  occur  asso<*iated  with  imph^ 
incuts  manufactured  l>v  the  hand  of  man,  to  which  we  must  now 
direct  our  attention. 


CHAPTER  XXIII. 

IMPLEMEX'l-S  OF   THE    RIVEtt-DRIlfT  PERIOD. 

Ix  treating  of  the  implements  belonging  to  the  Palsoolithic  Period, 
ixnd  found  in  the  ancient  freshwater  or  river-drifts  in  Britain,  I 
propose,  first,  to  give  a  slight  sketch  of  the  origin  and  nature  of 
the  discoveries  which  have  been  made  in  this  particular  field  of 
archaeology ;  then  to  furnish  some  details  concerning  the  localities 
where  implements  have  been  found,  and  the  nature  of  the  con- 
taining beds ;  next,  to  offer  a  few  remarks  on  the  character  and 
possible  uses  of  the  various  forms  of  implements ;  and,  finally,  to 
consider  the  evidence  of  their  antiquity. 

So  much  has  already  been  written  in  England,*  as  well  as  on 
the  Continent,  as  to  the  history  of  these  most  curious  discoveries, 
that  a  very  succinct  account  of  them  will  here  suffice.  It  was  in 
the  year  1847  that  M.  Boucher  de  Perthes,  of  Abbeville,  called 
attention  to  the  finding  of  flint  implements  fashioned  by  the  hand 
of  man  in  the  pits  worked  for  sand  and  gravel  in  the  neighbour- 
liood  of  that  town.  They  occurred  in  such  positions,  and  at  such  a 
depth  below  the  surface,  as  to  force  upon  him  the  conclusion  that 
they  were  of  the  same  date  as  the  containing  beds,  which  he 
regarded  as  of  diluvial  origin.  In  1855,  Dr.  Rigollot,t  of  Amiens, 
also  published  an  account  of  the  discovery  of  flint  implements  at 
St.  Acheul,  near  Amiens,  in  a  drift  enclosing  the  remains  of 
extinct  animals,  and  at  a  depth  of  10  feet  or  more  from  the 
surface.  From  causes  into  which  it  is  not  now  necessary  to  enter, 
these  discoveries  were  regarded  with  distrust  in  France,  and  were 

*  S^e  Pnhtwich,  Phil.  Trann.,  1860,  p.  277— 1864,  p.  247;  Evans,  Arch,,  vol. 
xxxviii.  p.  280;  vol.  xxzix.  p.  67.  Sir  J.  Lubbock,  *'Preh.  Timet,"  p.  332.  Nat, 
nut.  It'^r.  (1862),  p.  244.  Sir  C.  Lvdl,  *«  Ant.  of  Man,"  p.  93.  WiUon,  »«PrehiBt. 
Man,"  vol.  i.  \\.  105.  Falconer,  "  l*alii»ont.  Mem.,**  vol.  ii.  p.  696.  lAmdon  Review, 
Jan.,  1800 ;  OentUinan'§  Magazine,  March  and  April,  1861  ;  Blaekwoo<r§  Magazine, 
Oct,  1860  ;  Quartt fly  Review,  Oct.,  1863 ;  li/iwAiiryA  Review,  July,  1863;  Ji-oe.  Royal 
Innt.,  Feb.  26,  1864,  4c. 

t  *'  MC*moirc  8ur  det)  Instrumentit  en  Silcx  trouv6s  a  St.  Acheul,  pr^a  Amicni.** 
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very  far  from  being  generally  accepted  by  the  geologiflts  and 
antiquaries  of  that  country. 

In  the  autumn  of  1858,  however,  the  late  disting^uished  polseon- 
tologist,  Dr.  Hugh  Falconer,  F.R.S.,  visited  Abbeville,*  in  order 
to  see  M.  Boucher  de  Perthes'  collection,  and  became  "  satisfied 
that  there  was  a  great  deal  of  fair  presumptive  evidence  in  favour 
of  many  of  his  speculations  regarding  the  remote  antiquity  of  these 
industrial  objects,  and  their  association  with  animals  now  extinct.^ 
Acting  on  Dr.  Falconer's  suggestion,  Mr.  Prestwich,  F.R.S., 
whose  researches  have  been  so  extensive  and  accurate  as  to  place 
him  in  the  first  rank  of  English  geologists,  in  April,  1859,  visited 
Abbeville  and  Amiens ;  where  I,  on  his  invitation,  had  the  good 
fortune  to  join  him.  We  examined  the  local  collections  of  flint 
implements,  and  the  beds  in  which  they  were  said  to  have  been 
found;  and,  in  addition  to  being  perfectly  satisfied  with  the 
evidence  adduced  as  to  the  nature  of  the  discoveries,  we  had  the 
crowning  satisfaction  of  seeing  one  of  the  worked  flints  still  in  mYn, 
in  its  undisturbed  matrix  of  gravel,  at  a  depth  of  17  feet  from  the 
original  surface  of  the  ground. 

From  the  day  when  Mr.  Prestwich  gave  an  account  to  the 
Royal  Society  of  the  results  of  his  visit  to  the  VaUey  of  the 
Sonmie,  the  authenticity  of  the  discoveries  of  M.  Boucher  de 
Perthes  and  Dr.  RigoUot  was  established ;  and  they  were  almost 
immediately  followed  by  numerous  others  of  the  same  character, 
both  in  France  and  England.  In  this  country,  indeed,  it  turned  out, 
on  examination,  that  more  than  one  such  discovery  had  already  been 
recorded,  and  that  flint  implements  of  similar  t}'pes  to  those  of  Abbe- 
ville and  Amiens  had  been  found  in  the  gravels  of  London  at  the 
close  of  the  seventeenth  century,  and  in  the  brick-earth  of  Hoxne, 
in  Sufiblk,  at  the  close  of  the  eighteenth,  and  were  still  preserved 
in  the  British  Museum,  and  in  that  of  the  Society  of  Antiquaries. 

During  the  thirteen  years  that  have  elapsed  since  renewed  atten- 
tion was  called  to  these  implements,  numerous  discoveries  have 
taken  place  in  various  parts  of  England  of  other  instruments  of 
analogous  forms  in  beds  of  gravel,  sand,  and  clay,  for  the  most 
part  on  the  slopes  of  our  existing  river- valleys,  though  occa- 
sionally at  considerable  distances  from  any  stream  of  water,  and  in 
some  rare  cases  not  thus  embedded,  but  lying  on  the  surface  of  the 
ground.  Several  of  these  discoveries  have  been  made  in  localities 
where,  from   the  nature   of  the   deposits,  it  had  already  been 

•  *'  Pal.  Mem./'  vol.  ii.  p.  697. 
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suggested  by  Mr.  Prestwicli  and  myself  that  such  dlscoyerles  were 
probable ;  and  others  have  resulted  from  workmen,  who  had  been 
trained  to  search  for  the  implements  in  gravel,  having  migrated 
to  new  pits,  where  also  their  search  has  proved  successful.  It  is, 
however,  needless  here  to  trace  the  causes  and  order  of  the  dis- 
coveries, and  I  therefore  propose  to  treat  of  them  geographically, 
and  not  chronologically;  and  in  so  doing  it  will  be  most  con- 
venient to  arrange  them  in  accordance  with  the  river  systems  in 
connection  with  which  the  gravels  were  deposited,  wherein  for  the 
most  part  the  implements  have  been  found. 

The  district  farthest  north  of  the  Thames,  in  the  gravels  of 
which  flint  implements  are  at  the  present  time  known  to  have 
been  found,  is  the  basin  of  the  river  Ouse  and  its  tributaries, 
comprising,  according  to  the  Ordnance  Survey,*  an  area  of  2,607 
square  miles.  Beginning  in  the  west  of  this  district,  the  first 
important  scene  of  discoveries  of  this  kind  is  the  neighbourhood  of 
Bedford,  where  Mr.  James  Wyatt,  F.G.S.,  obtained  specimens  so 
early  as  April,  1861,  since  which  time  considerable  numbers  have 
been  found.  The  pit  in  which  they  were  first  found  is  one  near 
Biddenham,  in  which  1 1  had,  some  few  years  before,  discovered 
freshwater  and  land  shells,  and  which  I  had,  previously  to  Mr. 
Wyatt's  discovery,  already  visited  with  him  in  the  expectation 
of  finding  flint  implements  in  the  gravel.  The  other  localities  in 
the  immediate  neighbourhood  of  Bedford  where  Palaeolithic  imple- 
ments have  been  found  are  Harrowden,:^  Cardington,  Kempston, 
Summerhouse  Hill,  and  Honey  Hill,  all  within  a  radius  of  four  miles. 

The  Ouse  near  Bedford  winds  considerably  in  its  course,  which 
has  in  all  probability  much  changed  at  difierent  periods,  the  valley 
through  which  the  river  now  passes  being  of  great  width.  As 
instances  of  its  changes  even  within  historical  times,  it  may  be 
mentioned  that  the  chapel  in  which  Ofia,§  King  of  Mercia,  was 
interred,  is  said  to  have  been  washed  away  by  the  Ouse ;  and  in 
the  time  of  Richard  II.  ||  its  course  was  so  much  altered  near 
Ilarrold,  that  the  river  is  said  to  have  ceased  flowing,  and  its 
channel  to  have  remained  dry,  for  three  miles. 

At  Biddenham,  the  beds  of  drift-gravel  form  a  capping  to  a  low 

•  **  Rivers  and  thoir  Catchment  HannB."  t  Athenaum^  April  4,  1863,  p.  469. 

X  Wyatt  in  Quart.  Journ.  Oeot.  Soc,,  1862,  vol.  xviii.  p.  113 ;  1864,  vol.  xx.  p.  187. 
Geologisf,  vol.  iv.  p.  242.  See  also  Bedfordshire  Arehit.  and  Arehttol.  See.  Trans.,  18GI 
and  1862.  Prestwich,  rhil.  Trans.,  1864,  p.  253.  Quart  Jottm,  Geol.  Soe.,  1861,  vol. 
zvii.  p.  366.     Evans,  Arch.,  vol.  xxxix.  p.  69.    Lycll,  **Ant.  of  Man,"  p.  163. 

§  Matt.  Paris,  *'  Vit  Off®  U.,*'  p.  32.       ||  Walsingbam,  '<  Hist.  Ang.,"  s.a,  1399. 
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He 
very  far  from  being  generally  accepted  '  . 

antiquaries  of  that  country.  <  , 

In  the  autumn  of  1858,  however,  tb,  y  «  , 

tologist,  Dr.  ITugh  Falconer,  F.R.P  .  ?, 

to  see  M.  Boucher  de  Perthes'  cf  ; 

that  there  was  a  great  deal  of  fe' ;  ^^ 

of  many  of  his  speculations  rejr  ^  ?V/ 

industrial  objects,  and  iheir  '  •  ,,    .. 

Acting  on   Dr.  Falconer^r  .  "^jT^ 

whose  researches  have  b"  ,""7*     .    ."^f'" 

him  in  the  first  rank  of  J^"^  pmcipd^y com. 

Abbeville  and  Amienf  -*«  rfjr^,  peMes  of  qu^ 

fortune  to  join  him.  ^"^  ,?^  ?^  Simdatoiie  c^ 

implements,  and  V  -"^^l^  "^^    5S~  ^  ^' 

found;  and,  in  .ae  washmg  away  of  the  BoaUer  Clay 

evidence  addncr  ^^«  thickness  of  the  grsTela,  in  tiie  pt 

crowning  satir'  ^*^®  ^^^  prmcipally  foirnd,  is  about  13  feet, 

in  its  undistr  *^*  °^  ^*  ^^^®  '^^'^  given  by  Mr.  Preatwich  and 

oriirinal  sn'        >persed  throughout,  from  a  depth  of  about  5  feet 
From  ^      '^^  down  to  the  base,  are  to  be  fomid  bund  and  fresh- 
Royal  F    ^  mostly  in  fragments,  but  occasionally  penfeot    Their 
SonuD'  ^  ^^^  heen  determined  by  Mr.  Gwyn  Jeffirej%  FJL8.;t 
Pert^  y^consist — ^including  some  specimens  firom  HiaixowdBn  and 
imT   ^irhousc  Ilill — of  various  species  of  Sphaman  or  Cifdn, 
b     ^Li^*-    l\'/tftini(i,    Valrafff,    Hf/drobia^   Succinea^   Helix^  Fupa, 
.,^,r?<>,  Ltmnfiti,  Ancfjhis,  Ziia^  and  Unio.    Of  these  tbefytfroUa 
-y-  i:ittt\  has  novor  been  fomid  alive  in  this  country. 
Vjtmnuiliau  remains  al^K)  occur  in  the  gravel,  principally  towards 
>  N*^'-     I lu* hiding  other  localities  in  the  neighbourhood  of  Bed- 
i^-\t.  Ivsidcs  those  already  mentioned,  but  where  the  gravel  is  of 
jto  siiHie  clianicter,  remains  of  the  following  animals  have  been 
Ou'.id  :S — f  t  stf.s  sjfeh  m^  (Vrciis  ttirandiiSf  Ccri^is  efaphu9,  Bo»  primi- 
.fiiii'S,  Bison  jtn'scus,  llippopotamHs  majors  Rhinoceros  iidwrhinu*, 
:\\inor{ rus  JHtyn'/tinHs,  EIt]>ha.s  antiqmift^ Elephas primigeninSj Equui, 

I  have  aheady  given  in  the  ArcJuroIotjia  II  full-sized  figures 
ot'  M>nie  ot*  the  implements  from  the  Biddenham  Pit,  which  are 
here  rep rinl need. 

•    /•/«/   7V..  iso-i,  p.  j.-M.     t  rnstwioh.  Uiuut.  Juur.  Geol  Soc.,  1861,  vol.  xvii.p.  r.o:. 

;    tM,rf.  Jonr.   (;o.L  .W.,  l8tJ2,  vol.  xviii.  p.  113 ;  186-4,  vol.  xx.  p.  185. 

,v   I  iv^twub.  lU.  Jr.,  1864.  p.  2Si.     Wyatt,  ui,i  ,up.  i|   Vol.  xxxix.  pl.iii. 
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hill  about  two  miles  in  length,  and  about  three-quaiiiers  of  a  mile 
in  width,  which  is  nearly  encircled  by  one  of  the  windings  of  the 
river.  Judging  from  the  section  given  by  Mr.  Prestwich,*  the 
highest  point  which  the  gravel  attains  is  about  59  feet  above  the 
river,  and  its  surface  in  the  pit,  where  the  implements  are  found, 
is  40  feet  above  it.  The  gravel  rests  upon  the  Combrash,  or  upper 
member  of  the  Lower  Oolite ;  but  the  valley  itself,  though  partly 
in  the  limestone  rock,  has  been  cut  through  a  considerable  thick- 
ness of  Oxford  Clay  and  of  Boulder  Clay,  which  here  overlies  it. 
The  gravel  is  subangular,  in  an  ochreous  matrix,  and  interspersed 
with  irregular  seams  of  sand  and  clay.t  It  is  principally  com- 
posed of  fragments  of  flint,  local  oolitic  dibriSy  pebbles  of  quartz 
and  of  silicious  sandstones  from  the  New  Bed  Sandstone  conglo- 
merates, with  fragments  of  various  old  rocks.  These  latter  have 
no  doubt  been  derived  from  the  washing  away  of  the  Boulder  Clay 
or  other  Glacial  beds.  The  thickness  of  the  gravels^  in  the  pit 
where  the  implements  have  been  principally  found,  is  about  13  feet, 
and  detailed  sections  of  it  have  been  given  by  Mr.  Prestwich  and 
Mr.  Wyatt.  Dispersed  throughout,  from  a  depth  of  about  5  feet 
from  the  surface  down  to  the  base,  are  to  be  found  land  and  fresh- 
water shells,  mostly  in  fragments,  but  occasionally  perfect.  Their 
character  has  been  determined  by  Mr.  Gwyn  Jeffireys,  F.BJS.;^ 
and  they  consist — including  some  specimens  from  Harrowden  and 
Summerhouse  Hill — of  various  species  of  SpJicBrium  or  Cpeku, 
Pisidium,  Bythinia^  Vahata,  IlydrohiOy  Succinca,  Helix^  Pupa, 
Plmwrhisy  Limmvay  AncyhiSy  Zua,  and  Unio,  Of  these  the  HydroHa 
(marginata)  lias  never  been  foiuid  alive  in  this  country. 

Mammalian  remains  also  occur  in  the  gravel,  principally  towards 
its  base.  Including  other  localities  in  the  neighbourhood  of  Bed- 
ford, besides  those  already  mentioned,  but  where  the  gravel  is  of 
the  same  character,  remains  of  the  following  animals  have  been 
found  :§ — Ursm  spelwm,  Ccrvus  tarandusy  Cvrvus  elaphm,  Bos  primi' 
fjrfu'ftXy  Biaon  priscm,  ILppopotamiis  major y  Rhinoceros  tichorhiHtut^ 
li/n'norcros  mctinrhinuSy  Ehphas  antiqumy  Elephaa primigenius^  EguuSy 
and  llyttud  sj)r/<rfi. 

I  have  already  given  in  the  Arch(roh(jia  II  full-sized  fig-ures 
of  sonic  of  the  implements  from  the  Biddenham  Pit,  which  are 
here  roprtKlucod. 

•    /'/it/.  7V..  ls(,4,  p.  •j:,4.     f  Tn slwiih.  (^Uint.  J..ut\  Oeoi.  Soc.,  1861,  vol.  xvii. p.  .ne;. 

;    Quart.  Journ.  i,t'>l.  i>>of.y  18(12,  vol.  xviii.  p.  113;   lb64,  vv»l.  xx.  p.  18o. 

^^   rrvtftwiob,  rhiL  Tr.,  1864,  p  281.     Wyatt,  nf'i  sup.  ,1   Vol.  xxxiz.  pi.  iii. 
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Fig.  414,  thongh  worked  to  a  wedge-like  point,  is  very  massive,  i 
something  over  1^  Iba.  Tho  butt-end  has  been  roughly  chipped  into  form, 
and  huB  some  sharp  prujectione  left  upon  It,  bo  that  it  can  hardly  have 
been  intended  to  be  simply  held  in  the  hand  when  used,  bnt  was  either 
mounted  in  some  manner,  or  else  some  means  were  adopted  for  protecting 
the  hand   againat  its  asperities.     The   other  specimen.  Fig.  416,  still 


('!)(.  41S.-BidJcnhuii,  BcdTtiol. 

shows  tho  natural  cniBt  of  the  flint  at  ita  truncated  end,  and  is  well 
adapted  for  being  held  in  the  hand  when  used. 

Other  specimens  from  the  Uiddcuham  Pit  arc  engraved  on  the  scale  of 
one-lialf  linear  meiiMure  in  Fijia.  410  to  418. 

The  wbole,  with  the  exception  of  Fig.  417,  lire  in  the  collection  of 
Mr.  Wyatt. 

Fig.  41fi  is  of  ocbreons  chcrly  flint,  symmetrically  chipped,  and 
showing  a  portion  of  tho  original  cruat  of  the  fliut  at  the  base.  Its 
angles  are  sharp,  and  not  wutur-worn.     In  character  it  mnch  resembles 


► 


BIUDEMIAM,    BEDFORD. 


many  of  tho  implements  from  Qio  volley  of  the  Littlo  Ouso,  and  &om 
Ut.  Al'LuuI,  sear  Amiens. 


FIr.  tn.—Bu 

The  ori^al  of  Fig.  417  is  in  my  own  collection,  hsviog  been  kindly 
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presented  to  me  by  Mr.  Wyatt.  Ab  will  be  seen,  it  is  remarkably  thick 
at  the  butt,  which  is  somewhat  battered,  almost  as  if  the  inBtramont  had 
been  osed  as  a  wedge.  On  a  part  of  the  batt  is  a  portion  of  the  white 
cmet  of  the  flint,  which  is  somewhat 
striated,  and  suggestive  of  the  block 
of  flint  from  which  the  implement 
was  fashioned  having  been  derived 
&om  some  Glacial  deposit. 

Fig.  418  represents  a  very  corions 
form  of  implement  made  from  a  part 
of  a  sub- cylindrical  nodule  of  flint, 
and  chipped  to  a  roanded  point  at 
one  end,  and  trancated  at  the  other, 
where  the  original  fractured  surface  of 
the  flint  is  left  intact.  The  angles  at 
the  pointed  end  are  bat  little  worn. 

Implements  of  Tarious    other 
forms  and  sizes  have  been  found 
in  the  gravels  near  Bedford,  but 
in  character  they  so  closely  corre- 
^  Bpond  with  those  foimd  in  other 

parts  of  England,  and  in  France,  that  it  seems  needless  to  par- 
ticularize them.  One  of  them,  however,  10^  inches  long  and  4^ 
inches  wide,  tongiic-like  in  character,  but  of  a  long  ovate  outline, 
deserves  special  mention.  It  was  found  at  Biddenham.  The  flat 
ovato  or  oval  typo  is  of  extremely  rare  occurrence  near  Bedford. 

Mr.  ^Vyatt  informs  mo  that  up  to  the  present  time  at  least 
sixty  specimens  of  different  fomis  have  been  obtained.  Like  the 
mammalian  romiiinfi,  they  occiir  for  the  most  part  towards  the 
base  of  the  gravel,  but  occasionnlly  at  hig-hcr  levels  in  the  beds. 
Besides  the  mnro  highly  wrought  instruments,  knife-like  flakes 
of  flint  have  been  found,  some  of  them  presenting  evidence  of  use 
ujion  their  edges.  A  few  flakes  trimmed  at  the  end  into  scraper- 
like  fomi  have  also  been  discovered. 

At  Tempsford,  some  seven  or  eight  miles  below  Bedford,  the 
river  Ouso  is  joined  by  the  small  river  Ivel,  a  branch  of  which, 
tbc  Iliz,  rises  from  the  chalk  csearj)ment  near  Ilitchin,  ond  joins 
the  Ivol  at  Langford.  About  two  miles  south  of  the  junction 
of  thrso  two  streams,  near  Henlow,  Bedfordshire,  Mr.  F.  J. 
Bennett,  of  the  Geological  Survey,  found  in  18(J8  a  flint  iuiple- 
nicnt  of  Palaxililhic  type,  not  indeed  in  gravel,  but  lying  on  the 
.snTftirc.  It  is  4  iiiebis  long  and  '2\  inrlics  broad,  and  of  the  same 
general  Lhar.icter  as  lliat  fnim  Icklingham,  Fig.  420,  but  rather 
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more  acutely  pointed  at  each  end.  It  is  oclireous  on  one  face,  and 
grey  black  on  the  other,  and  not  improbably  may  have  been 
derived  from  some  gravelly  bod.  At  all  events,  this  discovery 
seems  to  place  the  Ivel  and  Hiz  among  the  rivers  in  the  valley- 
gravels  of  which  further  search  will  probably  be  rewarded. 

Proceeding  eastward  from  Tempsford,  the  next  important 
affluent  of  the  Ouse  which  is  met  with  is  the  Cam,  the  gravels 
along  the  valley  of  which  present,  in  various  places,  characters 
analogous  to  those  near  Bedford.  Numerous  mammalian  remains 
of  the  same  Quaternary  fauna  have  been  found  along  its  course, 
esjKJcially  at  Barnwell  and  Chesterton,*  near  Cambridge,  where  also 
land  and  freshwater  shells  occur  in  abundance.  I  have  also  found 
them  in  a  pit  near  Littlebury,  a  few  xniles  from  Saffiron  Walden. 

In  the  publications  of  the  Cambridge  Antiquarian  Society  t  is  a 
paiHjr  by  Professor  Chas.  C.  Babington,  F.R.S., "  On  a  Flint  Hammer 
found  near  Burwell."  It  is  described  as  a  pointed  implement, 
very  similar  to  those  found  at  Hoxne  and  Amiens,  as  represented 
in  the  Phil.  Trans,  y  1860,  pi.  xiv.  6  and  8.  It  was  not  found 
i;;  sitUy  nor  in  gravel,  but  is  said  to  have  come  from  a  mill  used 
for  cleaning  coprolitos,  where  it  had  been  well  washed  with  them. 
If  it  be  the  specimen  I  have  seen  in  the  Museum  of  the  Cambridge 
Antiquarian  Society,  I  fear  it  is  a  forgery.  Another  worked  flint, 
also  of  rather  uncertain  origin,  but  perfectly  genuine,  and  having 
all  the  characteristics  of  belonging  to  the  River  Drift,  was  found  in 
18()2,  on  a  heap  of  gravel  near  Cambridge,  by  Mr.  W.  Whitaker, 
F.G.S.,  who  kindly  placed  it  in  my  collection.  It  is  a  thick 
polygonal  flake,  about  3  inches  long  and  1  inch  broad  at  the  base, 
tapering  to  the  point,  which  is  broken  ofl*.  Its  surface  is  stained 
all  over  of  a  deep  ochreous  colour,  and  its  angles  are  slightly 
water-worn,  and  the  edges  worn  away,  either  by  friction  among 
other  stones  in  the  gravel,  or  by  use.  In  the  Woodwardian 
Museum  is  another  flake,  apparently  of  the  Palaeolithic  Age,  which 
was  found  in  gravel  near  the  Cambridge  Observatory.  The  Rev. 
Osmond  Fisher,  F.G.S.,  possesses  an  implement  in  form  and 
character  much  like  Fig.  470,  from  Ilighfield,  Salisbury,  which 
was  found  on  a  heap  of  gravel  brought  from  Chesterton.  I  have 
little  doubt  that  future  discoveries  will  confirm  this  evidence  of 
the  presence  of  pala>olithic  implements  in  the  gravels  of  the  valley 
of  the  Cam.    I  may  add  that  in  the  gravel  at  Barnwell,  at  a  depth 

*  Sooloy,  Quart.  Journ.  G0OL  Soc.,  1866,  vol.  xzit.  p.  47^. 
t  Antiqtusrian  Comm.f  voL  ii.  p.  201. 
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of  12  feet,  and  associated  with  remains  of  elephant,  rhinoceros, 
and  hippopotamus,  was  found,  in  1862,  a  portion  of  a  rib-bone  like 
that  of  an  elephant,  showing  at  one  end  ''  numerous  cut  surfaces, 
evidently  made  with  some  sharp  instrument  used  by  a  powerful 
hand."  I  have  not  seen  the  specimen,  but  Mr.  H.  Seeley,  F.G.S.,* 
who  records  the  fact,  has  "  no  doubt  that  the  whittling  is  as  old  as 
the  bone."  The  Corbicula  Jluminalis,  Hydrohia  marginata,  and  Unto 
rliomboideus  are  among  the  shells  which  are  found  in  the  River 
Drift  of  Barnwell,  but  are  no  longer  living  in  England. 

The  valley  of  the  Lark,  the  next  river  which  empties  itself  into 
the  Ouse,  has  been  much  more  prolific  of  implements  in  its  gravels 
than  that  of  the  Cam.  The  fact  of  their  occurrence  in  this  valley 
was  first  observed  by  myself  in  1860,  in  consequence  of  my  finding 
among  the  stone  antiquities  in  the  collection  of  a  local  antiquary 
— Mr.  Joseph  Warren,  of  Ixworth — two  specimens,  which  I  at 
once  recognized  as  of  Palooolithic  types.  On  inquiry,  it  appeared 
that  one  had  been  foimd  by  a  workman  in  digging  gravel  at 
Itampart  Hill,  Icklingham ;  and  the  other  by  Mr.  Warren  himself 
on  a  heap  of  gravel  by  the  roadside,  which  had  been  dug  in  the 
same  neighbourhood.  Mr.  Prestwicht  and  I  at  once  visited 
Icklingham,  and  though  our  search  was  at  the  time  unsuccessful, 
yet  the  instructions  given  to  the  workmen  soon  resulted  in  their 
finding  numerous  implements.  The  examination  of  the  gravel 
was  at  the  same  time  taken  up  by  Mr.  Henry  Prigg,  jun.,  of 
Bury  St.  Edmunds,  to  whose  discrimination  and  energy  the  dis- 
covery of  implements  in  various  other  localities  in  Suffolk  is  due. 

The  principal  places  in  the  valley  of  the  Lark  where  such  dis- 
coveries have  taken  place  are  in  the  neighbourhood  of  Bury  St. 
Edmunds,  Icklingham,  and  Mildenhall.  The  first  implement  from 
the  River  Drift  at  Bury  St.  Edmunds  was  obtained  by  Mr.  Henry 
Prigg,  jun.,  in  gravel  at  a  low  level,  near  the  ruined  Gratehouse 
of  St.  Saviour's  Hospital,  in  October,  18G2;J  since  which  time 
numerous  other  specimens  have  been  discovered,  principally 
through  his  agency.  Several  were  found  in  the  excavations  made 
for  the  drainage  of  the  southern  part  of  the  town  in  1864— one 
elongated-oval  implement  having  been  discovered  in  Botolph's 
Lane ;  and  throe  others,  varying  in  form,  in  Maynewater  Lane, 
where  also  a  flake  was  found.  That  here  engraved  as  Fig.  419 
18  from  this  latter  locality,  and  was  found  at  a  depth  of  14  feet 

•   Quart.  Journ.  Gvol.  Soe.,  18G6,  vol.  xxii.  p.  47S. 

t  Qiuirt.  Journ.  Geol.  JSoc,  1801,  vol.  xvii.  p.  363.         J  "Flint  Chips,*'  p.  43. 
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in  a  bed  of  loamy,  Bubangular  gniTel,  nnderlying  &  deposit 
of  fine  grey  loam  6  feet  thick,  containing  ecalos  of  fish,  and 
abundant  remains  oi  Anodonta  and  Bijthinia.  It  is  now  deposited 
in  the  Blackmore  Museum  at 
Salisbury.  Its  edges  are  sharp 
and  unworn,  and  its  colour 
block,  with  ochreous  spots. 
Others,  since  discoTored,  aro 
of  even  finer  workmanship. 
I  have  in  my  collection  a 
much  ruder  specimen,  though 
of  nearly  similar  general  form, 
which  was  found  in  the  South 
Gate  in  1869.  The  greatest 
number  of  implements  found 
at  Bury  have,  however,  como 
from  what  is  known  as  the 
Grindle  Pit,  a  short  distance 
to  the  south-east  of  the  town, 
and  on  the  summit  and  wostfim 
slope  of  a  tongue  of  land 
between  the  Linnet  and  the 

Lurk.  Some  of  them  occurred  in  a  dark,  stiff,  rather  argillaceous 
gravel,  composed  mainly  of  subangular  dints,  but  also  containing 
a  small  proportion  of  the  pebbles  of  the  older  rocks,  derived  ^m 
Glacial  beds.  This  bed  is  from  2  to  3  feet  in  thickness,  and  under- 
lies a  stratum  of  red  brick-earth  from  'i  ioG  feet  thiok,  which  js 
again,  in  places,  surmounted  by  sands  and  clay  with  angular  flints 
about  4  feet  in  thickness,  and  having  the  surface  soil  above.  This 
was  the  section  exhibited  in  18fi5,  but  the  beds  aro  very  irregular, 
and  the  character  of  the  section  exposed  in  tho  pit  varies  consider- 
ably  from  time  to  time,  as  material  is  removed.  In  places  the 
drift-beds  are  faulted,  as  if  by  the  giving  way  of  the  subjacent 
beds. 

As  already  observed,  remains  of  shells,  and  some  scales  of  fish, 
were  found  in  tho  drift-bods  during  the  drainage  works,  as  also 
some  miimmuHan  remains.  Thoy  were,  however,  scarce.  Higher 
up  the  valley  by  alwut  llirec  miles,  tlicre  have  been  found,  in  a  pit 
at  Sicklesracre,  remains  of  JthitiorerM  tirhnrhinm  and  Ekphan primi- 
ijnthii ;  and,  in  another  pit,  elephant  remains ;  specimens  of  all  of 
which  ore  now  presen'cd  in  the  Bury  Museum.     Mr.  Prigg  haa 
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several  well-wrought  implements  from  the  brick-earth  of  Sickles- 
mere,  which  there  overlies  the  Boulder  Clay ;  and  has  also  found 
examples  in  the  gravels  of  the  vaUey  of  the  Kent,  another  small 
affluent  of  the  Ouse.  For  these  particulars  I  am  mainly  indebted 
to  Mr.  Prigg. 

About  seven  miles  down   the  valley  of  the  Lark  from  Bury 
lies  the  village  of  Icklingham,  in  the  neighbourhood  of  which 
numerous  remains  belonging  to  the  Koman  and  Saxon  Periods 
have  been  foimd,  but  where  also  relics  belonging  to  both  the 
Neolithic  and  Palaeolithic  Periods  abound.   Many  of  the  latter  hare 
been  discovered  in  the  gravel  of  Bampart  Hill,  about  a  mile  to 
the  south-east  of  Icklingham,  and  nearer  to  Bury ;  but  still  more 
numerous  specimens  have  of  late  years  also  been  found  in  the 
gravel  at  Warren  Hill — sometimes  termed  the  Three  Hills — about 
two  miles  on  the  other  side  of  Icklingham,  and  midway  between 
that  place  and  MildenhaU.     A  section  across  the  valley  of  the 
Lark,  near  Icklingham,  has  been  given  by  Mr.  Prestwich.*     The 
valley,  which  is  excavated  in  the  chalk,  is  in  its  lower  part  covered 
by  recent  alluvial  deposits,  but  on  the  slopes  of  its  northern  side 
the  chalk  is  covered  with  sands  and  gravels  belonging  to  the 
Glacial  series,  which  are  again  overlain  by  the  Boulder  Clay.    The 
gravel  both  at  Rampart  Hill  and  Warren  Hill  is  of  a  different 
character  from  that  belonging  to  the  Glacial  series,  though  of 
course  containing  a  number  of  the  silicious  pebbles  from  the  con- 
glomerate beds  of  the  New  Red  Sandstone,  and  other  pebbles  of  the 
older  rocks  derived  from  the  Glacial  drift.    It  is  for  the  most  part 
composed  of  subangular  flints  in  an  ochreous  sandy  matrix,  and 
is  spread  out  in  irregular  beds  intcrstratified  with  seams  of  sand 
At  Warren  Hill  there  are  great  numbers  of  quartzite  pebbles,  as 
well  as  very  many  formed  from  rolled  chalk,  mixed  with  the  other 
constituents.     These  are  less  abundant  in  the  upper  part  of  the 
deposit,  which  is  there  of  considerable  thickness.     I  am  not  aware 
of  the  exact  levels  having  been  taken  at  either  place,  but  the  sur- 
face of  the  ground  is  probably  from  40  to  50  feet  above  the  level 
of  the  river.     The  gravel  beds  are  in  places  as  much  as  14  or  15 
feet  in  thickness.     Mammalian  remains  are  scarce,  but  teeth  and 
portions   of    tusk   of  Ehphan  primnjeniiis    have  been    found  at 
Rampart  Hill,  and  the  core  of  the  horn  of  an  ox,  and  teeth  of 
horse,  and  bones  and  teeth  of  elephant,  at  Warren  Ilill. 

•  Phil.  Trau*.,  1S6I,  p.  2o3.     Set  also  Ch4art.  Jour.  O'col.  Sor.,  1861,  vol.  xvii.  p.  364. 
EvaoB,  ArcM.y  vol.  xxxviii.  p.  302  ;  vol.  xxxix.  p.  63.     Lyuil,  **  AnU  of  M«a,**p.  169. 
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Up  to  the  present  time  the  ncarch  for  remaioB  of  teatacea  in 
these  beds  has  proved  unsuccessful. 

Not  only  hove  the  worked  flints  been  discovered  in  considerable 
numbers,  but  the  Rev.  W.  Greenwoll,  F.S,A.,  has  found  in  the 
gravel  at  Warren  Hill  several  of  the  quartzite  pebbles  bearing 
evident  marks  of  abrasion  and  bruising  at  the  ends,  such  as  may 
have  resulted  from  their  having  been  in  use  as  hammer-stOQee, 
either  for  chipping  out  the  flint  implements  or  for  other  purposes, 
lie  has  also  an  ovate  lanceolate  implement  &om  this  spot,  4  J  inches 


in  length,  and  formed  from  a  quartzite  pebble  the  original  sur&ce 
of  which  is  still  preserved  over  nearly  the  whole  extent  of  one  of 
the  facG«. 

Examples  of  the  implements  are  given  in  Figs.  420  to  424. 

The  finer  of  the  two,  of  which  mention  has  already  been  made  as 
having  formed  part  of  the  collection  of  Ur.  Warren,  of  Ixworth,  is  now 
in  my  own,  and  Ib  shown  in  Fir.  420.  It  is  more  convex  on  one  face 
tliaa  the  other,  and  a  portion  of  the  butt  presents  an  ahnost  scraper-hka 
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The  angles  fonDed  by  the  facets  are  eligbtlj-  worn,  tatd  tbe 
snrftice  of  the  flint  hms  been 
mach  altered  in  character, 
havinf;  become  nearly  white, 
and  qnite  loBtronii.  Tbia  al- 
teration in  stmetnre  is  almost 
nniversal  with  the  leklingham 
implements,  though  in  many 
cases  they  are  ochreons  in- 
stead of  wbito,  and  not  nn- 
freqaentlj  the  discoloration  is 
only  partial,  giving  them  a 
dappled  appearance.  In  many 
instances  the  angles  are  mach 
water-worn. 

The  original  of  Fix.  421  >s 
in  the  Blaekmore  Uoscnm. 
and  is  of  dark  brown  Instmas 
flint,  almost  eqnally  conrcx 
on  both  faces,  and  of  very 
regnlar  elliptical  form.  In 
most  cases  the  ontline  ap- 
proximates more  to  that  of 
Fig.  4C7.  These  thin  flattened 
oral  and  almond-sbaped,  or 
ovate,  implements  aeem,  as 
Ur.  Prigg  has  pointed  ont,  to 
predominate  at  leklingham. 
Those  of  oval  form  are  especi- 
ally abandant  at  Warren  Hill. 

Many  of  mder  character, 
however,  also  occnr.  one  of 
which,  in  my  own  colloction. 
is  shown  in  Fig.  42^.  It 
iLpproachcs  more  nearly  in 
form  to  Bomc  of  thp  roughly 
cljinpod  inslmments  of  thf 
Stirfiice  Period,  such  as  Fig. 
lli.  than  do  most  of  the  im- 
plcmciilsfrom  the  Kiver  Drift. 

One  of  the  finest  specimoits 
hitht-rto  found  in  this  conntrj- 
is  that  shown  in  Fig,  42K, 
from  the  oridnal  in  the  Itlack- 
nii>re  Museum.  It  is  of  dark 
oihri'ous  flint,  with  the  snr- 
Imv  ronsideralily  decomposed, 
and  the  ansles  bnt  Uttle  worn. 
Ill  ibe  Mime  collection  is  au- 
oilier  (specimen,  in  form  like 
I's  long  oud  4}  inches  wide. 
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BeBides  tbo  more  finished  implementa,  a  few  flftkcs  occur  in  the  Ick- 
lingham  gmvelp.  Some  of  these  have  been  chipped  all  round  the  peri- 
phery by  blows  administered  on  the  flat  face,  thus  producing  r  bevelled 
edge.     One  ench,  from  Warren  Hill,  in  my  own  collection,  Bomowhat 


reMmhleR  the  implement  from  Kccnlver,  Fif;.  461.  It  in,  bowever, 
narrower  in  its  proportinnn,  heiafi  4  J  inches  long  and  2j  inches  broad.  It 
bM  been  formed  from  an  extemnl  flnke,  and  has  been  carefully  trimmed 
all  ronnd  into  an  almotit  perfect  oral  form,  the  butt  alone  havinif  been  toft 
nntrimmed  for  about  half  an  inch  in  width.  A  small  part  of  the  other 
rounded  and  ecraper-like  end  has  been  broken  off  in  ancient  times, 
Otbors  are  wider  in  their  proportions,  tbongh  not  so  symmetrically 
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worked.  The  trimmed  flake  shown  in  ¥ig.  424  is  id  my  own  eoUection, 
and  lit  its  rounded  end  is  very  scraper-like  in  character,  A  very  Ibtrb 
flake,  rounded  into  a  Lroud  scraper,  and  abont  6  inches  in  diameter,  was 
found  by  myscU'  at  Warren  Hill,  and  is  now  in  the  Christy  Collection. 

Throe- quarters  of  a  mile  to  the  north  of  the  Warren  Hill  pits,  and 
on  the  same  ridge,  but  at  a  rather 
higher  level,  is  High  or  Warren 
Lodge,  distant  about  two  miles  from 
MildanhaU.  To  the  south  of  tbis 
house,  and  by  the  side  of  the  Tbetford 
rood,  is  a  small  pit  on  the  slope  of  tbe 
bill,  where,  in  tbe  process  of  digging 
clay  for  brick-making,  a  considerable 
number  of  worked  flints  bave  been 
obtained,  which  have  for  tbe  most 
part  passed  into  the  collection  of  the 
yig.iM-i.kiingh.=,.  1  jjg^  -^  GreenweU,  F.S.A.,  who  baa 
fumicihed  mc  with  particulars  of  the  discovery.  I  have  also  visited 
the  spot.  The  clay  or  brick-earth  is  red  in  colour,  and  rests  upon 
a  chalky  Boulder  Clay,  which  is  exposed  farther  up  the  bill.  It 
ranges  in  thickness  from  about  4  to  6  feet ;  and  above  it  are  eands 
and  gravel,  the  latter  varj'ing  in  thickness  from  about  2  to  6  feet, 
and  of  much  the  same  character  as  that  in  tbe  Warren  Hill  pits, 
but  containing  far  less  chalk.  Tbe  sand  occasionally  comes  down  il 
pipes  or  pockets  into  the  clay,  and  some  of  the  worked  flints  occur 
in  it,  as  well  us  in  the  clay.  Many  of  these  are  merely  roughly 
chipped  splinters,  but  several  well-wrought  forms  have  also  bccu 
found. 

Among  them  is  an  oval  implcuicnt  of  a  i-ommon  Itiver-Drift  t>']>e. 
4J  inches  long  iiiiil  St.J  bioad,  cimvex  on  both  f»c'es.  which,  with  three 
or  four  iitheis  of  (he  wmie  kind,  were  found  in  the  ujijier  sands  and 
griivel.  l''r<iiu  the  clny  itsulf  lire  several  large  side  scrapers,  or  chopj>crs. 
made  Irum  broad  flakes,  4  or  5  inches  long,  and  in  form  siniilur  to  the 
specinieu  from  Kanton  Dowuhiim.  Fig.  487,  and  of  the  same  character 
as  tlio  iuiplemcnts  from  the  cave  of  Lc  MoustJcr.*  besides  these,  tbore 
are  several  other  lart.'e  flakes  worked  along  the  edge  into  side  scrHpcm, 
and  presenting  a  Le  Mouslier  form.f  Another  is  like  that  from  Tbetford. 
Fig.  mi,  mid  worked  ulnug  both  edges.  Even  external  flukes  have  been 
utili^ted ;  one  of  these.  4  inches  long,  having  been  neatly  worked  at  out 
end  inio  a  segmeutal  edge.  Another  large  implement,  51  inches  long 
aud  H  inches  briutd,  is  o\ ate-lanceolate  in  form,  flat  on  one  Cice.  and 
workt-d  to  11  sharji  edge  all  round.  Several  others  have  been  found  of 
the  same  typu. 

•  ■'  IJol.  -liiuit.,'-  A.,  |]1.  V.  t  '■  Kel.  Aquit,"  A.,  pi,  xvii.  3.  4. 
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One  of  the  most  beautifully  formed  of  these  implementB,  from  High 
Lo4ge  Hill,  is  shown  in  Fig.  425.  It  has  been  made  from  a  broad,  flat, 
truncated  flake,  with  a  well- 
marked  cone  of  percuBBion. 
The  two  sides  have  been  care- 
fully trimmed  to  a  curved 
cdf^e  by  secondary  chipping, 
and  the  edge  ititclf  has  benn 
tiniBhcd  by  a  subsequent  pro- 
cess of  finer  chipping.  The 
an<;leB  where  the  truncated 
chisel- like  end  joins  the  sides 
have  also  been  retouched,  but 
a  portion  of  the  sharp  edge 
is  left  in  its  original  condition. 
The  edge  formed  by  the  outer 
fiiCG  of  the  fluke  with  its  flat 
butt-end  has  also  been  re- 
chipped,  and  in  one  place 
appears  to  have  been  bruised 
by  an  unskilful  blow.  The 
workmanship  generally  is  of  a 
finer  and  neater  character  than  ^'•<'-  «»■-««'■  i"**«-       t 

usual  on  the  implements  found  in  the  River  Gravels.  In  form  and  cha- 
racter this  instrument  is  remarkably  similar  to  some  of  those  fonnd  in 
the  cave  of  Lo  Moustior,  in  the  Dordogna. 

Othei-s,  again,  resemble  the  scrapers  from  the  surface  and  the  caves. 
One  of  these  is  engraved  full  size  in  Fig.  i'lG.  The  edge  is  more  acute 
than  usual  with  scrapers, 
perhaps  in  consequence  of 
the  curvature  of  the  inner 
face  of  the  flake  from  which 
it  was  mode.  , 

The  flint  of  the  Uigh 
Ixxlge  implements  is  but 
little  nlterett  in  character, 
and  has  either  rumaiaed 
hluck  or  has  been  stained 
of  a  deep  brown ;  the 
unfiles  and  edges  remain* 
in^  aa  sharp  oa  the  day 
(hey  were  formed.  In  this 
nwpect  thoy  resemble  the 
worked  flints  from  the 
brick-earth  of  Iloxno.    Those 


1  the  brick-enrth  of  the  voUev  of 


th. 


L"  Sommc  are  usually  quite  while  and  poreellanouH. 

I  huvc  wen  fragments  of  a  molar  of  Efrp/ia»,  probably  jm 
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genius,  from  the  clay  at  this  spot,  and  also  a  bone  of  a  nimiiianty 
probably  Cercus  megaceroa. 

As  will  subsequently  be  seen,  there  appears  some  reason  for 
believing  that  at  a  remote  period  the  river  Lark  took  a  northerly, 
instead  of  north-westerly,  course  from  the  neighbourhood  of  Milden- 
hall,  and  thus  joined  the  Little  Ouse  instead  of  the  Ouse  itself; 
so  that  this  pit  may  possibly  be  connected  with  the  old  channel  of 
the  stream.  On  the  slope  of  the  hill  to  the  east  of  Eriswell  is 
gravel  of  much  the  same  character  as  that  at  Warren  Hill,  but  in 
which  as  yet,  I  believe,  no  implements  have  been  found.  I  have, 
however,  one  from  the  surface  at  Cardwell,  a  mile  to  the  north, 
not  unlike  Fig.  471.  To  the  east  of  Lakenheath,  still  farther  to 
the  north,  is  an  isolated  hill,  near  Maid's  Cross,  capped  with  gravel, 
in  which  flint  implements  have  been  found.  It  will,  however,  be 
best  to  describe  this  spot  when  treating  of  the  discoveries  that 
have  been  made  in  the  valley  of  the  Little  Ouse. 

The  source  of  this  stream  and  that  of  the  Waveney  may  be 
regarded  as  one,  as  both  take  their  rise  in  a  fen  crossed  by  the 
road  at  Lopham  Ford ;  the  one  river  running  east,  and  the  other 
west,  of  the  road.  By  the  time  it  reaches  Thetford,  however,  a  dis- 
tance of  about  twelve  miles,  the  Little  Ouse  has  been  joined  by  the 
Ixworth  stream  and  the  Thet,  so  that  the  area  of  ground  drained 
by  it  is  considerably  more  than  would  at  first  sight  appear 
probable,  being  upwards  of  200  square  miles.  With  the  exception 
of  a  broad  flint  flake,  found  by  Mr.  Prigg  at  Santon  Downham,* 
the  first  discovery  of  flint  implements  in  the  gravels  of  the  Little 
Ouse  was  made  in  1865  at  Kedhill,  near  Thetford,  by  a  labourer 
from  Icklingham,  who  had  been  trained  to  search  for  implements 
in  the  gravel-pits  in  his  own  parish.  These  specimens  he  brought 
to  Mr.  Prigg,  who  subsequently  obtained  others  at  Whitehill, 
farther  down  the  valley  on  the  same — or  Norfolk — side  of  the 
river ;  and  on  my  visiting  the  spot  with  him  in  December,  1865, 
Mr.  Prigg  found  in  my  presence  a  well- formed  pointed  implement 
in  some  gravel  at  Santon  Downham,  on  the  opposite — or  Suffolk — 
side.  Since  then  the  discoveries  have  extended  farther  down  the 
valley,  and  numerous  implements  have  been  found  at  several 
localities  in  tlie  neighbourhood  of  Brandon,  and  at  Shrub  Hill,  in 
the  parish  of  Feltwell,  Norfolk. 

In  June,   18G6,t  Mr.  J.  W.  Flower,  F.G.S.,  who  had   long 

•  Quart  Journ.  Suff.  Inst,  of  Arch,  and  X.  JT.,  vol.  i.  p.  4. 

t  Quart.  Journ.  Giol.  Soe.,  1866,  vol.  xxii.  p.  667 ;  1867,  vol.  xxiiL  p,  45, 
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carried  on  investigations  in  the  district,  communicated  a  paper  to 
the  Geological  Society  on  the  subject  of  the  discoveries  at  Thet- 
ford,  and  again  in  April,  1869,*  a  second  paper  on  the  discoveries 
of  flint  implements  in  Norfolk  and  Suffolk,  with  some  observa- 
tions on  the  theories  accounting  for  their  distribution,  on  which 
I  shall  have  to  make  some  comments  hereafter. 

The  highest  point  up  the  valley  of  the  Little  Ouse  at  which, 
up  to  the  present  time,  flint  implements  have  been  discovered 
in  the  gravel  on  its  slopes,  is  llcdhill,  on  the  Norfolk  side  of 
the  river,  about  a  mile  north-west  of  Thetford.  The  gravel 
at  this  place  is  coarse  in  character,  and  consists  principally  of 
subangular  flints,  some  of  large  size,  mixed  with  a  few  pebbles 
derived  from  the  Glacial  series,  and  deposited  in  a  red  sandy 
matrix.  It  forms  a  terrace  running  nearly  parallel  with  the 
present  stream,  and  ranging  from  about  12  feet  to  nearly  40  feet 
above  its  level.  In  places,  the  gravel  is  from  12  to  16  feet  in 
thickness,!  the  largest  stones,  as  usual,  occurring  towards  its 
base,  in  which  part  of  the  gravel  the  greater  number,  but  by  no 
means  all,  of  the  flint  implements  occur,  as  some  are  dispersed 
throughout  the  whole  thickness  of  the  mass.  Occasionally  they 
have  been  found  in  pipes  of  gravel,  let  down  into  the  chalk  by 
means  of  water  charged  with  carbonic  acid  eroding  its  upper 
surface.  Sandy  seams  $  are,  as  usual,  interbedded  with  the  gravel ; 
and  in  one  of  these,  about  10  feet  below  the  surface,  I  found 
shells  of  Helix,  Bi/thinia,  C^clas,  Pi^idium,  Anct/lus,  and  Succitiea. 
Of  mammalian  remains,  those  of  Ekphaa  primigenius,  ox,  horse, 
and  stag  have  occurred. 

A  very  large  number  of  implements  have  been  foimd  in  the 
gravel  at  Redhill,  of  which  specimens  exist  in  the  Christy  Collec- 
tion, the  Blackmore  Museum,  and  in  numerous  private  collections.§ 
Those  selected  for  engraving  here  are  all  in  my  own  possession. 

•  Quart,  Joum.  Geol,  Soe.,  1869,  vol.  xxv.  ]ip.  272,  449. 

t  Mr.  Prif^^  (Quart.  Joum,  Suff,  Ltst.f  vol.  i.  p.  6)  gives  tho  following  section  : — 

1.  Hiirfaco  soil 1  foot. 

2.  Yellow  sund,  slightly  argillaceous,  interspersed  with  ferru- 

ginous seams  and  layers  of  small  flint  shingle  .        .        .     5  to  7  feet. 

3.  Slightly  rolled  and  subangular  flints  in  an  ochroous  sandy 

matrix,  with  seams  of  silt  and  chalky  dutritus — variable  .     6  to  9 

4.  Asimilar  matrix,  with  larger  chalky  patches,  large  masses  of  flint 

but  slightly  broken,  and  some  sul>angular  flints— variable    6  to  9 

It  is  in  No.  3  that  the  implements  are  usually  met  with. 

X  Mr.  l«lower  is  mistaken  in  saying  that  these  are  some  feet  above  the  gravel  in 
which  the  implements  occur.  Implements  are  found  both  above  and  below  such 
seams,  though  for  the  most  part  towards  the  base  of  the  gravel. 

i  rroc,  Hue.  Ant.f  2nd  S.,  vol.  iii.  p.  43K 
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Fig.  427  ehowB  a  rcmu-kably  fine  specimeo,  stained  all  over  of  &  deep 
ocfareons  red,  thongh  slightly  mottled,  owing  to  the  origina]  Btmcbire  of  tlia 
flint  from  which  it  was  chipped.  The  angles  are  to  a  email  extent  water- 
worn.  Oo  what  IB  in  the  figure  the  left  side  of  the  base,  a  portion  of  the 
original  cmet  of  the  flint  has  been  left,  so  as  to  form  a  protuberance  at 
that  part,  instead  of  the  edge  being  continued  all  round  the  iDBtmmeDt. 
This  protuberance  is  well  adapted  to  fit  into  the  band,  like  that  of  the  Piet's 


kiiift'  desrribed  nt  p.  308.  bo  that  this  may  have  been  n  rntting  tool  intended 
to  be  (.'rapped  in  the  hand.  I  have  another  specimen  of  nearly  the  same  size, 
and  with  the  same  protuberance,  from  Santon  Downham,  aod  one  of  the 
implements  front  Southampton  presentn  the  same  features.  A  flat  surface 
is  fri'qnontly  U-t^  on  the  sides  of  the  ovate  implements  in  or  almnt  thf 
snuii"  posilion.     Tliis  flat  spnoe  has  been  referred  to  by  Mr.  Flower,* 
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who,  however,  considerB  it  intended  bt  receive  the  thumb  of  the  right 
hand,  and  not  to  go  against  the  palm  or  the  forefinger,  as  suggested 
by  myself  long  ago.* 

Fig.  428  ropresenta  another  singularly  fine  specimen  of  a  very 
ancommon  form,  it  being  mncb  more  acutely  pointed  than  usual.  It  is 
Btuned  all  over  of  a  deep  ocbreons  colour,  and  its  angles  are  still  sharp. 


BdlUIJ.  TliMCun! 


It  has  been  boldly  bat  symmetrically  chipped,  and  has  a  thick,  heavy 
butt,  well  adapted  for  being  held  in  the  hand.  As  is  the  case  with  atmoit 
all  these  implements,  an  analogous  form  has  been  found  in  the  gravels  of 
the  valley  of  the  Somme.     The  magnificent  implement  from  the  gravel 

•  Arei.,  Tt.1.  iixii.  p.  77. 
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of  Taadiicoiirt,  near  Bethnne,  which  was  exhibited  at  Paris  in  1867,  was 
alao  mach  of  this  type.  Its  length  is  10^  iochsB ;  that  of  the  Thetford 
specimen  being  8t  inchea.  It  would  be  an  endless  task  to  attempt  to 
engrave  all  the  varieties  of  form  found  at  this  place,  bnt  Hr.  Prigg  is 
correct  in  his  remark  as  to  the  comparative  absence  of  the  flat  oval 
form  with  a  cutting  edge  all  round.  The  most  common  type  here  is  the 
ovate-lanceolate,  like  PI.  I.,  Fig.  6,  rather  thick  towards  the  bott-end. 
Mr.  Flower  has  figured  a  fine  lanceolate  specimen,  and  one  of  more  ovate 
form  from  this  place,  in  the  Quart.  Joum.  of  the  Geological  Society.* 


The  finely  wrought  fiymmctrical  specimens  are  rarer  at  RedhiU  than 
at  Santoo  Dowuhiim  ;  but  here,  as  elsewhcTC  iu  this  district,  implements 
are  occasionally  found  of  what  has  been  npUy  termed  Ihe  shoe-shaped 
type,  of  ivhicb  an  example  is  shown  in  Fi(;.'429.  The  form  is  flat  on 
one  face,  the  other  being  brought  to  a  central  rid <;e  rising  towards  the  butt, 
which  is  usually  rounded  and  obtusely  tmneated.  In  this  specimen  the 
greater  part  of  the  bntt-end  or  heel  of  the  shoe  exhibits  the  original  cmat 
of  the  nodule  of  flint  from  which  the  implement  was  formed.  The  point, 
which  is  usually  brought  to  a  semicircular  shar])  edge,  has  been  broken  in 
*   IStiT.  vol.  uiii.  pp.  49,  53. 
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old  timeB  either  by  use  or  by  attrition  in  the  gravel.   Moat  of  thoBe  shoe- 
nhnped  instrutuontB  have  been  formed  fiom  large  epalls  of  flint,  so  that 
the  flat  face  haa  been  the  reanlt 
of  a  single  blow,  though  occa- 
sionally retouched  by  anbso- 
(]ueDt  chipping. 

The  implcutent  shown  in 
Fig.  430  is  of  this  character, 
but  is  too  thin,  in  proportion 
to  its  size,  to  represent  the 
typical  shoe  sbapo.  It  has  been 
I'ormed  from  a  large  external 
Hake,  the  bnlb  of  percassion 
being  at  the  lower  lell-hand 
rorner  of  the  figure,  bnt  on 
the  opposite  face  to  that  shown. 
The  flake  haa  been  trimmed 
into  shape  by  chipping  along 
the  edges  on  both  faces,  so 
ibat  not  above  half  of  the 
original  inner  face  remains 
free  from  secondary  working. 
The  surface  is,  as  nsnal,  stained 
of  a  rich  ochreons  brown. 

A  considerable  number  of 
flint  flakes  of  various  sizes 
and  shapes  have  been  found 
at    Redhill,    many    of    them  Fig.  *3^-K«ihm.  Thrtfcrt.      i 

showing  signs  of  use  and  wear  on  their  edges,  and  some  being  worked  to 
a  quadrant  of  a  circle,  or  more,  at  the  point,  so  as  to  make  them  almost 
assume  the  form  of  scrapers.  I  have 
one  external  flake  in  which  is  worked  a 
cun-ed  recess,  as  if  by  scraping  some 
hard  cylindrical  object,  such  as  a  round 
bone.  The  flake  engraved  as  Fig.  4S1 
was  found  by  myself  in  December,  1865, 
and  has  had  both  its  edges  retoached  by 
secondary  chipping.  The  edge  thus  pro- 
duced seems  to  have  been  worn  away  by 
use.  I  havn  a  rather  larger  flake,  pre- 
Ncnting  precisely  the  same  characteristics, 
from  the  valley-gravel  of  the  Bomme,  at 
Porte  Marcade,  Abbeville. 

A  littlo  lower  down  the  river,  and 
un  the  same  side  as  Itedbill,  is  the 
spot  to  which  the  name  of  Whitc- 

hill  has  been  given  by  Mr.  Prigg,  fiu  «i  — iiSIu,  THrtfurf 

The  grovel  is  composed  of  similar  materials  to  that  at  Redhill,  of 
which  it  may  be  aaid  to  form  a  coatinuation,  except  that  the 
K  K  2 
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matrix  is  whiter.  Mr.  Prigg  Iiaa  informed  me  that  beneath  the 
gravel  ore  bedfi  of  red  aand,  and  that  at  one  time  a  sectioD  was 
exposed  of  36  feet  in  depth.  Of  late  tfae  gravel  at  this  spot  has 
been  but  little  worked,  and  but  few  implements  have  been  found 
in  it. 

Mr.  Prigg*  recorda  having  obtainod  three  flint  implements  £rom  this 
place,  one  of  which,  at  present  in  the  Blsckmore  MuBenm  at  Salisbury, 
is  engraved  as  Fig.  432.  Ita  Borfaco  has  become  white  and  decomposed, 
and  is  partiiUly  covered  by  an  incrnstation  of  carbonate  of  lime.  A 
part  of  the  edge,  towards  the 
point,  on  the  right  side  of  the 
figure,  appears  worn  away  by 

Remains  of  Elephat  primi- 
geniui  and  horse  have  been 
found  here,  but  no  land  or 
freshwater  shells. 

Between  Whitehill  and 
Santon  Downham,  but  on  the 
Suffolk  slope  of  the  valley, 
a  considerable  quantity  of 
gravel  has  been  dug  in  Thet- 
ford  "Warren.  Thongh  the 
gravel  is  of  much  the  same 
character  as  at  Itedhill,  no 
implements  hove  as  yet  boon 
found  in  it. 

About  three  miles  north-west  of  Thctford,  and  also  on  the 
Suffolk  side  of  the  T.itfle  Ouse,  is  Santon  Downham  "Warren,  on 
the  slope  of  wliicli,  towards  the  river,  is  a  considerable  exi»aiise  of 
gravelly  beds,  which  have  been  largely  excavated  for  road-making 
purposes.  On  the  sketch  map  given  by  Mr.  Flower  t  this  place 
is  erroneously  culled  Whitehill.  As  has  been  already  stated,  the 
first  iinpleniont  from  tins  spot  was  discovered  by  Mr.  Pri^,  when 
in  my  company,  in  1865.  Since  that  time  it  has  produced,  at  a 
moderate  estimate,  upwards  of  two  hundriHl  specimens,  some  of 
them  affording  the  tinest  instances  of  the  skill  of  the  rala?oli(hic 
I'eriod  which  have  been  found  in  Britain,  or  indeed  elsewhere. 
The  Kev.  yy.  W.  Foley,  of  Brandon  House,  Mr.  Robert  Filch, 
F.S.A.,  and  numerous  other  collectors,  have  fine  (•i)ecimen8  from 
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this  place,  which,  through  Mr.  Foley's  liberality,  is  also  well 
represented  in  the  Christy  Collection.  The  gravel  is  at  a  some- 
what higher  level  above  the  river  than  that  at  Redhill,  but 
resembles  it  in  character.  It  contains,  besides  flints,  a  few  of  the 
quartzite  pebbles  of  the  New  Red  Conglomerate,  which  have  been 
derived  from  the  Glacial  beds  and  Boulder  Clay  which  cap 
the  chalk  hills  on  either  side  of  the  river.  The  gravel  is  of 
considerable  thickness,  so  much  so  that  in  places,  caves  of 
sufficient  magnitude  to  allow  of  a  man  standing  inside  have 
been  formed  within  it,  in  consequence  of  the  lower  beds 
being  let  down  into  the  chalk,  through  its  erosion  by  water 
charged  with  carbonic  acid.  The  same  phenomenon  has  been 
observed  at  Bromehill,  the  spot  next  to  be  mentioned ;  and  some 
connection  was  at  one  time  supposed  to  exist  between  these  cavities 
and  the  implements  often  found  in  and  near  them.  I  think,  how- 
ever, that  the  explanation*  I  have  given  of  their  origin  will  be 
deemed  satisfactory.  No  testaceous  remains  have  been  found  here, 
and  mammalian  remains  are  very  scarce. 

Among  the  implements  from  Santon  Downham  the  almond- 
shapedt  type  seems  to  predominate,  though  other  forms  are  also 
found. 

A  very  elegant  pointed  specimen,  in  my  own  collection,  is  shown  in 
Fig.  488.  It  is  chipped  with  great  skill,  and  brought  to  a  fine  point,  the 
butt-end  being  comparatively  blunt,  so  that  it  may  have  been  used  in 
the  hand  without  being  in  any  way  haftcd.  At  the  shoulder,  shown  in  the 
side  view,  a  part  of  the  original  crust  of  the  flint  is  left,  and  small  portions 
are  also  left  on  the  other  face.  In  form,  this  implement  curiously  resem- 
bles some  of  those  from  Hoxne,  and  that  from  Gray's  Inn  Lane  (Fig.  451). 
Like  many  of  the  implements  from  the  gravel,  it  is  cracked  in  various 
directions,  apparently  from  inward  expansion,  and  would  break  up  into 
fragments  with  a  slight  blow.  A  very  sharp  point,  such  as  that  pre- 
sented by  this  implement,  is  not  uncommonly  met  with  in  those  found 
at  Santon  Downham. 

The  original  of  Fig.  484  is  also  in  my  own  collection,  and  is  cracked  in 
a  similar  manner.  It  is  uniformly  stained  of  a  light  buff  colour,  as  are 
many  of  the  implements  from  this  spot,  and  has  dendritic  markings  upon 
it,  and  in  places,  particles  of  ferruginous  sand  adhering  to  the  surface.  It 
is  fairly  symmetrical  in  contour,  with  an  edge  all  round,  which  is  some- 
what blunted  at  what  is  the  base  in  the  figure.  This  edge,  however,  is 
not  in  one  plane,  but  considerably  curved,  so  that  when  seen  sideways  it 
forms  an  ogee  curve,  even  more  distinctly  than  appears  from  the  figure. 
I  have  other  implements  of  the  same  and  of  more  pointed  forms,  with 

*  Seo  an  article,  "  On  some  CaTiticM  in  tho  OraTol  of  tho  Littlo  Onao,"  Geol.  Ma^., 
vol.  V.  p.  443. 
f  Franks,  J^oe.  8oc,  Ant,,  2nd  8.,  vol.  iv.  p.  124. 
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BimiUrly  curved  edges,  both  from  France  and  oUm  puts  of  E 

whether  this  corvatore  wag  intentional  it  is  impossible  to  ny. 

cases  it  b  so  marked  that  it  can  hardly  be  the  result  of  a 

the  curve  is,  so  far  as  I  have  observed,  almost  withontexe 

not  S     If  not  intentional,  the  form  may  be  the  resnlt  of  all  flte  Uows  by 

which  the  implement  was  finally  chipped  oat  having  been  ^tsb  cm  tb^ 

one  face  on  oae  side,  and  on  the  opposite  &ee  on  the  other. 

I  found  an  implement  of  this  form,  in  1862,  on  a  lieep  t^  stcmeA 
near  King's  Langley,  within  a  short  distance  of  the  nulway,  and 


as  the  staining  and  calcareou.'i  incrustation  upon  it  were  imlike 
those  on  the  clones  of  the  local  gravel,  and  corresponded  with 
those  on  the  stones  in  the  ballast  on  the  railway.  I  was  inclined  to 
refer  the  implemcnl  to  that  source,  and  to  believe  that  it  had  been 
brought  from  Oundle  with  the  gravel  at  that  time  used  for  ballast. 
On  visitinp  llie  pit,  however,  from  which  the  ballast  was  obtained, 
I  was  unable  to  find  any  other  implements,  though  the  beds  are  of 
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such  a  character  timt  in  all  probability  a  prolonged  searcti  might 


result  in  adding  the  vallej  of  the  Nene  to  those  in  which  Pulaco- 
lithic  implements  have  been  found. 


Fig.  4U.— Sulon  DoonlwBi. 

t  to  rotura  to  Suitoo  Downham.    Fig.  485  repreMnta  an  implement 
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of  porceUanons,  slightly  ochreona  fliot,  found  at  that  plae«,  and  ncnr  in 
the  colloction  of  Mr.  Robert  Fitch,  F.S.A.,  of  Norwich,  who  kindly 
allowed  me  to  engrave  it.  Implements  of  this  broad,  ovtit 
form  are  extremely  nncommon,  uid  this  is  a  remarkably  s 
specimen,  of  good  workmauehip,  and  almost  equally  convex  on  Uw  two 
faces.  A  few  implements,  almost  circular  in  ontlme,  bnt  of  the  same 
general  character,  have  also  been  foond  at  this  spot. 

The  original  of  Fig.  4S6  is  also  in  the  collection  of  Mr.  B.  fitch,  F.S.A., 


and  presents  an  example  of  another  rare  form,  almost  crescent-like  in 
character.  There  is  frequently  a  slight  wont  of  symmetry  between  the  two 
sides  of  the  ordinary  ovate  implements,  which  gives  them  a  tendency  to 
assume  this  form,  bnt  I  have  never  seen  it  so  fully  developed  aa  in  some 
of  the  imjilemonts  from  this  place. 

Another  somenhiit  uncommon  form  is  shown  in  Fig.  487.  the  original 
of  wliich,  with  si'^t'nil  others,  was  presented  to  the  Christy  Collection  by 
the  Kev.  W.  W.  Piiley.  It  has  bote  formed  from  a  large  broad  Sake,  the 
flat  face  of  which  is  not  shown  In  the  figarc,  and  has  bees  chipped  to  a 
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bevelled  segmental  edge,  so  that  it  assnmoa  the  rorm  of  a  "  broad  "  or 
"  side  "  scraper,  reBembUiig  in  character  some  of  the  implemeots  from  the 
cave  of  Lo  MooBtier,  in  the  Dordogne. 

Mr.  GreenwelT  has  a  thick  flake  from  Santos  Downham,  41  inches 
long  and  2^  inches  wide,  trimmod  at  the  batt-end  to  a  semiclrcalar 
scraper- like  edge. 

Viewed  as  a  whole,  the  imploments  from  Santon  Downham 
present  a  higlier  degree  of  finish,  and  a  greater  skill  in  chipping 
the  required  forms  out  of  flint,  than  those  found  in  the  gravels  of 
any  other  part  of  the  valley  of  tho  Little  Ouse,  or,  it  may  perhaps 
be  added,  of  England  or  France, 

Following  tho  eourse  of  the  river,  the  next  spot  at  which  flint 
ini]>lcmcnts  have  been  found  in  the  gravel  is  a  pit  known  as  the 


Bromehil!  or  Rroomhill  Pit,  in  the  parish  of  "Weeting,  and  on  the 
Norfolk  side  of  the  Little  Ouse,  about  a  mile  and  a  quarter  oast  of 
Itrandon.  Tho  gravel  here  is  at  a  lower  level  than  that  at  Santon 
Downham,  or  even  Rcdhill,  its  base  not  being  more  than  six  or 
eight  feet  above  tho  river,  to  which  it  is  close.  Mr.  Flower*  has 
descrilNxl  the  spot,  but  his  description  of  tho  ttection,  and  of  the 
position  in  which  tho  implements  arc  found,  does  not  completely 
coincide  with  mine.  On  tho  occasion  of  one  of  my  viuits  to  this 
•  Quarl.  J-mrn.  Otol.  Sot.,  1869,  voL  xi*.  pp.  271,  449. 
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pit,  in  July,*  1868,  in  company  with  Mr.  Flower,  the  i 
exposed  was  24  feet  in  height,  from  the  chalk  at  its  baae  to  the 
superficial  soil  at  the  summit.  The  upper  part  of  the  Bectim 
showed  sand,  with  a  few  gravelly  seams,  and  from  8  to  10  feet  in 
thickness ;  at  the  base  of  this,  a  dark  ferruginous  band,  a  few 
inches  in  thickness ;  then  some  8  or  9  feet  of  ochreous  gravel,  with 
a  red  sandy  matrix,  which  was  separated  by  a  band  of  grey  sand 
from  the  lower  beds  of  gravel,  which  contained  a  very  large  per- 
centage of  rolled  chalk  and  seams  of  chalky  sand.  Below  the 
chalky  gravel,  ferruginous  beds  sometimes  recur,  ctmtaining  large 
blocks  of  flint.  In  the  chalky  gravel  (the  base  of  which  is  but  a 
few  feet  above  the  level  of  the  river)  implements  are  rarely  found, 
but  what  there  are,  are  usually  black  in  colour.  In  the  ferruginous 
gravel  they  are  more  abundant,  and,  as  might  be  expected,  ochreous 
in  tint.  It  was  in  this  gravel  that  I  had  the  opportunity  of 
examining  one  of  the  cavities  already  mentioned ;  and  in  the  pipe 
formed  through  the  more  chalky  gravel  into  which  a  part  of  the 
upper  bed  had  been  let  down,  I  witnessed  the  fiTiding  of  a  pointed 
flint  implement.  In  character,  the 
implements  found  at  this  spot 
much  resemble  those  from  Red- 
hill.  They  are,  however,  usually 
more  rolled  and  water-worn.  There 
are  but  few  pebbles  from  the 
Glacial  bods  in  the  gravel,  but 
among  these  Mr.  Grccnwcll  has 
found  one  of  quartzite,  with  the 
ends  battered  as  if  from  its  having 
been  used  as  a  hammer- stone. 

Remains  of  Elephas  primigeniui. 
and  of  horse,  have  been  found  hen\ 
but  as  jet  no  land  or  freshwater 
shells. 

The  only  implement  from  this  spot 
which  I  have  Ihoaght  it  worth  while 
to  engrave  is  shown  in  Fig.  488. 
It  presents  a  much  narrower  fonn 
than  ta  asnal  among  the  River-Drift 
implements,  aud  in  ontline  closely 
approximates  to  some  of  the  Neolithic 
much  more  convex  on  one  face  than  on 

■g..  vol.  V.  p.  <15. 
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the  other,  and  presents  what  are  apparently  signs  of  wear  along  both  the 
sides  and  the  ends,  the  broader  of  which  is  somewhat  gouge-like  in  character. 

In  addition  to  the  pit  in  the  bluff  facing  the  river,  there  is 
another  in  the  same  gravel,  but  on  the  other  side  of  the  railway, 
which  has  been  here  cut  through  it.  In  this  also  implements  have 
been  found. 

The  next  locality  to  be  mentioned  is  on  the  Suffolk  side  of  the 
river,  about  two  miles  south-west  of  Brandon  Station.  This  spot 
has  already  been  described  by  Mr.  Flower,*  imder  the  name  of 
Gravel  Hill,  Brandon;  it  is  also  known  as  Brandon  Down,  or 
Brandon  Field ;  and  from  the  contiguity  of  one  of  the  pits  to 
Brick-kiln  Farm,  Wangford,  some  specimens  from  this  place  have 
been  labelled  as  found  at  Wangford. 

The  gravel  is  worked  on  both  sides  of  the  point  of  a  high  ridge 
of  land,  at  nearly  right  angles  to  the  coiirse  of  the  river,  and  at 
about  a  mile  distant  from  it.  The  simmiit  of  the  ridge  between 
two  of  the  pita  was  found  by  Mr.  Flower  to  be  91  feet  above  the 
level  of  the  river  at  its  nearest  point.  The  siirface  of  the  groimd 
where  gravel  has  been  dug  is  lower  only  by  a  few  feet,  and  the 
beds  possibly  extend  through  the  ridge.  Between  the  ridge  and 
the  higher  land  to  the  south-west  a  valley  intervenes,  along  which 
the  road  to  Mildenhall  passes,  so  that  the  hill  on  which  the 
gravel  reposes  is  isolated.  The  thickness  of  the  gravel  is  usually 
not  more  than  10  feet,  but  often  less,  and  it  rests  in  some  places 
immediately  on  the  chalk.  It  contains  a  very  large  proportion  of 
([uartzite  pebbles  from  the  New  Red  Conglomerate,  in  some  spots 
more  than  fifty  per  cent,  of  the  whole,  as  well  as  fragments  of 
jasper,  clay-slate,  quartz,  greenstone,  and  limestone ;  all  derived 
from  Glacial  beds,  from  which  also  many  of  the  flints  appear 
to  have  come.  The  matrix  is  of  coarse  red  sand,  and  there  is 
usually  some  thickness  of  sand  above  the  gravel.  In  some  few 
places  there  are  beds  formed  almost  exclusively  of  the  quartzite 
pebbles ;  but  Mr.  Flower's  estimate  of  their  forming  three-fourths 
of  the  whole  mass  of  gravel  is,  I  believe,  very  far  in  excess. 

Flint  implements  hove  been  found  here  in  considerable  numbers 
— at  all  events,  many  hundreds.  I  have  myself  found  several,  and 
many  flakes,  but  all  in  gravel  already  dug,  and  not  in  situ.  They 
appear  to  occur  at  all  depths ;  but,  as  usual,  for  the  most  part 
near  the  base,  and  occasionally  resting  on  the  chalk.  A  large 
proportion  of  them  are  very  rude,  though  they  were  evidently 

•  Qiuirt.  Journ,  OeoL  Soe.,  1869,  toI.  xzt.  p.  449. 
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chipped  into  shape  for  some  particular  purpoee,  and  approximate 
to  the  more  sjinnietrical  specimens  in  general  form.  It  seems 
hardly  worth  while  to  figure  any  of  these  rooghlj  chipped 
implements,  the  character  of  which  was  no  doubt  in  some  measure 
determined  by  the  shape  of  the  origwol  fragment  of  flint  from 
which  they  were  fashioned. 


Mixed  with  tbcso  ruder  tools  or  wcnponfl  nre  Bome  of  br  higher 
dcsigu  and  finiKli.  Mr.  FloKcrhns  some  remarkably  beaattful  Epecimens. 
in  form  much  likt;  Kig.  472,  from  MilforU  Hill.  One  of  these  is  rather  more 
than  9  iiiihos  loiif;  mid  4.^  inches  brond.  Some  of  the  flattened  oval 
implenieiitii,  Kuch  iik  nre  eomnioD  at  Icklinghnni,  ocenralso  at  Gravel  Hill. 
I  have  one  upproiifhinf;  the  rirculur  form,  the  loDfrth  being  8}  inehe* 
aod  Iho  brt'iidth  H,',  inches.  Those  wLieh  I  buve  i^clectcd  for  CDgraviDft 
art!  for  the  most  part  in  my  own  eoltcction.  Vig.  439  i>bows  an  nnasnally 
thick  pointed  speiiiiun  of  dark  flint,  slftined  oelireoaa  in  places.  This 
implement  hits  been  dexterously  made  from  a  nodule  of  flint,  the  original 
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ODtor  skin  of  which  is  visible  along  the  greater  part  of  the  ridge  of  ooa 


nf  the  faces.     It  has  also  been  left  on  part  of  thi 
presenting  some  rather  sharp  angles,  may  have 
been  intended  to  bo  hold  in  the  band. 

I  am  not  qaite  snro  from  which  of  the  localities 
along  the  course  of  the  Little  Oase  the  implement 
nhown  in  Fig.  440  was  oblamed  by  Mr.  Flower, 
to  whom  it  belongs,  Imt  it  probably  came  from 
Oravcl  Hill.  It  prcKcnts  the  peculiarity  of  being 
almost  as  mnch  pointed  at  one  end  as  at  the  other. 
The  depression  in  the  centre  is  the  result  of  a 
large  flake  having  been  removed,  and  is  probably 
accidental.  Though  pointed  at  both  ends,  it 
seems  probable  that  only  one  was  intended  for 
use,  as  a  small  flat  snrfaco  has  been  left  at  the 
other  end,  which  nnfits  it  for  catting  or  piercing. 

Flakes  and  spalls  of  flint  are  abnndant  in  the 
gravel,  thongb  Qot  often  noticed  by  the  work- 
men.    That  shown  in  Fig.  441  was  fouod  by  rte- 
myself  near  Brick-kiln  Fann.    Except  that  the  sorface 


bntt,  which,  thongh 


hu  nndergoDe  more 
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decompositioii  than  usual  with  flakes  of  the  Neolithic  Period,  Rud  tluU  it 
bears  upon  it  some  of  those  bright  shining  specks  so  common  on  flints 
from  the  gravel,  there  is  nothing  to  distinguish  it  from  one  of  much  more 
luodern  date.  Those  bright  or  polished  spots,  which  are  very  minute,  leein 
to  indicate  pobts  of  contact  with  other  stones,  and  the  lustre  upon  them  is 
probably  dne  in  part  to  pressure,  and  in  part  to  friction.    They  tre  moat 


npparent  on  dark-coloured  flint,  and  sfl'ord  one  of  the  tests  of  the  authen- 
ticity of  u  worked  flint  professing  to  btlong  to  the  River-l>rift  Period. 

One  of  the  most  interesting  features  at  Gravel  Uil)  is  that  there,  for  the 
first  time,  were  found  cutting  stone  implements  of  the  Pula-olithic  Period 
fonued  of  other  materials  thun  flint  or  chert.  Thiit  shown  in  Fig.  442. 
though  so  idoutiial  iu  f»rm  with  many  of  the  implements  of  flint,  is 
formed  of  felsloue.  uo  iloubt  derived  either  from  the  Bonlder  Clay  or 
from  some  other  of  the  Glacial  Iteds.     One  face  appears  to  show  m  coo- 
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eiderable  portion  of  the  original  surface  of  the  blocic  of  atone  &om  which 
the  inBtrument  was  faahioned,  bat  the  whole  Borfoce  is  now  somewhat 
decomposed,  so  much  so,  that  it  is  difficult  to  determine  with  certainty 
the  natnre  of  the  material,  which  by  some  has  been  regarded  aa  diorits 
rather  than  felstone.  One  face  has  been  skilfally  chipped,  the  flakes 
having  been  removed  in  much  the  same  manner  as  if  the  substance 
wrought  had  been  flint.  At  one  part  of  the  other  face  there  is  a  con- 
siderable shoulder  between  the  central  ridgo  and  the  edge  near  tho 
butt,  where,  owing  to  the  "  groin  "  of  the  stone,  the  flakes  have  ran  in, 
and  not  como  off  kindly.     The  angles  and  edges  are  slightly  ronnded. 

Even  the  quartzits'  pebbles,  so  abundant  in  this  neigbbonrhood,  were 
occasionally  utilized  instead  of  flint.  Mr.  Flower  has  obtained  two 
pointed  instmments  mannfactured  from  such  pebbles.  Lord  Rosehill  has 
another  well-formed  ovate  specimen.  Another  has  already  been  men- 
tioned as  having  been  found  near 
Icklingham.  Another  instrument,  of 
a  different  form,  was  found  by  myself 
in  the  gravel  near  Brick-kiln  Farm, 
and  is  represented  in  Fig.  448.  It  is 
ft  broad  flake,  having  a  well-marked  i 
cone  of  percussion  on  the  flat  face. 
The  other  face  shows,  over  nearly 
its  whole  extent,  the  original  surface 
of  the  qoartzite  pebble  from  which  it 
has  been  formed.  It  bas,  however, 
bad  a  portion  removed  on  one  side  of 
the  cone,  apparently  to  produce  a 
symmetrical  form ;  and  the  whole  of 
the  edge  at  the  broad  end  of  the  flake 
has  been  trimmed  by  chipping  from 
the  flat  face,  so  as  to  produce  a 
bevelled  edge,  which  is  now  somewhat 
rounded,  either  by  wear  in  the  gravel 
or  by  use.    In  character  this  imple-  Fig.  *«s.-<i«- 

mcnt  is  like  those  from  Santon  Downham  and  Highbury  (Figs.  487  and 
4S3),  and  the  side  scrapers  from  the  cave  of  Le  MoasUer. 

On  the  opposite  aide  of  Wangford  Fen,  ratter  mom  than  two 
and  a  half  miles  south-west  of  Gravel  Hill,  and  three-quarters  of 
a  milo  east  of  Lakenheath,  close  to  Maid's  Cross,  is  an  isolated 
hill,  about  three  miles  distant  from  the  Little  Ouse,  locally  known 
as  the  Broom,  but  distinguished  on  the  Ordnance  Map  by  the 
words  "The  Old  Churchyard."  The  spot  baa  been  described 
by  Mr.  Flower,*  with  whom  I  have  examined  it.  The  greater 
part  of  tho  hill  is  capped  with  gravel,  in  phices  from  8  to  10 
feet  thick,  and  of  much  the  same  character  as  that  at  Gravel 
Hill,  but  less  ferruginous,  and  not  containing  so  many  quartzite 
pebbles.  The  beds  bore  have  not  been  excavated  to  the  same 
•   Quart.  Jmrn.  Otal.  Sat.,  1860,  toL  zxt.  p.  449. 
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extent  as  those  near  Brandon,  the  gravel  being  only  dug  for 
the  repairs  of  the  parish  roads ;  but  several  well-fashioned  imjde- 
ments  have  been  found  in  it,  mostly  of  pointed  form. 

Some  implements  have  also  been  found  at  a  lower  level  in  the 
gravel  on  the  slope  of  the  hill  towards  the  Fens,  and  cloee  to  the 


.— Viller  of  Ih 

main  street  of  Lakenheath  ;  amongst  thom  one  of  ovate  form  most 
skilfully  chipped  into  shape. 

The  curioua  implement  shown  ia  Fig.  444,  and  which  was  proRfnted 
to  mo  by  tlio  Eev.  W.  GreoDwell,  F.S.A.,  was  procured  from  a  Laken- 
heath  workman,  but  it  is  not  certain  whether  it  was  found  in  the  gntvel 
near  that  place,  or  in  one  of  the  |iits  near  Urandoa.  It  differs  from  all 
other  implements  I  have  seen  from  the  River  Drift,  in  having  an  obliqati 
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hatchet-like  edge  at  the  end,  so  that  the  side  view  somewhat  resembles 
that  of  the  iron  Francisca  of  Saxon  times.  A  considerable  portion  of 
the  original  crust  of  the  flint  remains  at  the  butt-end.  Until  other 
specimens  of  the  same  form  are  discovered,  it  is  hardly  safe  to  regard 
this  as  furnishing  an  example  of  a  new  typo  of  implement;  yet  its 
symmetry  and  character  seem  to  prove  that  it  was  designedly  chipped 
into  this  form,  to  fulfil  some  special  purpose. 

It  will  be  best  to  postpone  any  remarks  as  to  the  probable  con- 
nection of  these  beds  with  the  ancient  course  of  the  Lark  and 
Little  Ouse  until  I  come  to  consider  the  geological  aspects  of  the 
whole  case.  I  shall,  therefore,  proceed  to  describe  another  of  the 
River-Drift  deposits  in  the  more  immediate  neiglibourhood  of  the 
Little  Ouse,  and  lower  down  its  course,  at  Slmib  Hill,  in  the  parish 
of  Feltwell,  Norfolk. 

This  also  has  been  described  by  Mr.  Flower  in  the  paper  to 
which  I  have  already  so  frequently  referred.  It  has  also  been 
described  by  Mr.  H.  Prigg,*  to  whom  flakes  from  this  deposit  were 
brought,  so  early  as  1865.  It  caps  a  low-lying  hill  in  the  middle 
of  the  Fens,  about  eight  miles  nearly  due  west  of  Brandon,  and 
one  mile  north  of  the  present  course  of  the  Little  Ouse,  and  just  to 
the  north  of  Fodder  Fen  Drove  on  the  Ordnance  Map.  Mr.  Flower 
states  that  the  gravel  here  is  about  12  feet  in  thickness,  but  that  at 
the  surface  it  is  only  6  feet  above  the  river.  Of  course,  however, 
the  thickness  varies,  being  often  less  than  8  feet ;  and  I  am  inclined 
to  think  that  the  elevation  above  the  river  is  somewhat  under- 
estimated. The  gravel  consists  mainly  of  subangidar  flints,  with 
some  rolled  chalk  and  a  considerable  number  of  quartzite  pebbles, 
and  rolled  fragments  of  other  old  rocks,  derived  from  the  Glacial 
BcdB  highier  up  the  river.  It  is  in  a  very  sandy  matrix,  more  or  less 
ochreous  at  different  spots.  In  places,  the  sand  predominates.  The 
drift-beds  rest  upon  the  Gault  clay,  and  not,  as  in  most  of  the  cases 
already  described,  upon  the  Chalk.  The  implements  found  here 
occur  usually  towards  the  base  of  the  gravel,  and  as  a  rule  are 
rolled  and  water-worn.  They  have  been  found  in  considerable 
numbers,  and  of  various  tjrpes,  including  many  flakes.  It  will  be 
remembered  that  a  barb^  arrow-head  and  a  partially  polishied 
stone  celt  were  also  found  hiere ;  from  which  it  seems  probable  that 
in  Neolithic  times  Shrub  Hill  formed  a  habitable  spot  in  the 
midst  of  the  Fens,  or  possibly  of  the  watery  waste  since  choked  up 
by  vegetation.  Teeth  of  Elephaa  primiffemua,^  and  fragments  of 
the  horns  of  deer,  and  teeth  of  some  ruminant — ^probably  deer 

*  Qtuirt.  j0ur.  8uf.  Intt.,  toL  L  p.  4.     f  Quart.  Jawr.  G$ol.  Soc.,  1869,  toL  xzy.  p.  462. 
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also — and  of  a  small  horse,  have  been  found  at  Shrub  Hill  in 
the  gravol,  but  I  have  searched  in  vain  for  testaceous  remains. 

Among  the  implements  found  at 
Shrab  EiU  is  one  which  ia  pro- 
bably tho  largest  of  its  class  as 
yet  discovered  In  En^and  or 
France,  and  which  has  been  pre- 
sented by  Mr.  Flower  to  the 
Christy  Collection.  It  isfolly  11} 
inches  long  and  6J  inches  broad 
near  the  base.  Its  greatest  thick- 
ness is  8  inches.  One  &ce  is 
mncb  more  highly  ridged  than 
the  other,  and  it  has  been  boldly 
chipped  with  large  facets.  In 
general  ffirm  it  Fesembles  Fig. 
ii5  from  tho  same  locality,  but 
it  is  somewhat  thicker  and  more 
elongated  is  its  proportions,  and 
is,  as  nearly  as  may  be,  six  times 
the  length  of  the  figure. 

The  small  specimen  here  shown 
was  found  in  1866,  and  is  less 
water- worn  than  usual  with  Shmb 
Hill  Implements,  though  its  surface  is  beautifnlly  sand-polished.     It  is  of 


diirk  browti  flint,  in  pliiecii  muttlod  with  a  &no  amber  colont.     It  shows 
a  part  of  tic  original  crust  of  the  flint  at  its  base. 
The  same  is  the  case  with  the  implement  shown  in  F!g.  446,  which 
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ftlso  is  in  my  own  collection.  It  is  a  specimen  of  a  ttiiu  brood  type  oeea- 
aionally  met  with.  Towards  the  point  the  edge  bears  all  the  appearance 
of  having  been  worn  away  by  use  as  a  scraping  tool. 


Fl«.  411.— muBb  HJU,  Fslti 

Another  implement  of  somewhat  the  same  character,  bnt  thicker  at  the 
bntt,  and  having  the  sides  straighter, 
BO  as  to  be  more  acately  pointed,  ie 
shown  in  Fig.  447.  The  angles  are 
much  water-worn,  and  the  greater 
part  of  the  base  shows  the  natural 
cmst  of  the  flint. 

The  only  other  specimen  which  1 
have  thonght  it  worth  while  to  en- 
grave from  this  locality  (Fig.  446), 
shows  another  and  smaller  example  of 
the  crescent- like  implements,  similar  i 
to  that  already  figured  from  Santou  ' 
Pownham.  It  is,  however,  of  coarser 
woikmanship,  and  not  SO  brood  in 
proportion  to  its  length. 

Most  of  the  forms  whiclL  arc 
found  higher  up  the  valley  of  tho 
Little  Ouse  occur  also  at  Shrub 

Hill,  including  some  of  tho  flat-  Fitiu^-shnnm^FeUwrtj.  ) 

tened  oval  type.     As  a  rule,  however,  the  g^ieral  /»»M  of  tho 
i.l2 
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implements  is  more  like  that  of  Redhill  and  Bromehill  than  that 
either  of  Santon  Downham  or  of  Gravel  Hill,  Brandon. 

The  Little  Ouse  joins  the  main  river  ahout  four  miles  north- 
west of  Shrub  Hill ;  and  five  miles  north  of  the  junction,  the  Ouse 
receives  another  affluent — the  Wissey  or  Stoke  River,  draining  243 
square  miles — along  the  course  of  which,  however,  no  Palaeolithic 
implements  have  as  yet  been  found ;  and  the  same  is  the  case  with 
the  valley  of  the  Nar  or  Setchy,  a  river  which  joins  the  Ouse  just 
above  King's  Ljim,  a  few  miles  before  it  discharges  into  the  Wash, 
and  which  drains  an  area  of  131  square  miles. 

Along  a  great  portion  of  its  lower  course  the  Ouse  runs  through 
a  fen  country,  where  no  beds  of  gravel  are  to  be  seen ;  but  at  Ash 
Wicken  and  Legiate,  a  few  miles  cast  of  Eing's  Lynn,  and  at  South 
Wootton,  about  two  miles  to  its  north,  the  Rev.  John  Gimn,  F.G.S., 
has  found  drift-beds  of  apparently  fluviatile  character.  In  the 
gravels  in  a  side  valley  loading  into  the  marshes,  near  the  School 
at  South  Wootton,  Mr.  W.  H.  Houghton,  ha\ang  been  set  upon 
the  search  for  flint  implements  by  Mr.  Gunn,  found,  in  1864,  a 
tongue-shaped  specimen,  5^  inches  long,  in  form  much  like  that 
from  Shrub  Hill  (Fig.  447),  but  having  the  whole  surface  worked, 
and  the  flatter  face  slightly  concave  longitudinally.  It  is  stained 
all  over  of  an  ochreous  colour,  and  shows  signs  of  use  near  the 
point,  a  part  of  which  has  been  broken  off".  The  angles,  though 
not  sharp,  are  not  water- worn.  Mr.  James  Wyatt,  F.Q.S.,  of 
Bedford,  also  foimd,  in  the  year  1870,  in  gravel  in  a  pit  near 
Lynn — the  base  of  which  is  seldom  reached  on  account  of  its 
lying  below  the  level  of  the  water — an  oval  flint  implement, 
well  formed  and  deeply  stained,  and  another  of  rude  work- 
manship. 

With  these  discoveries  near  the  mouth  of  the  river,  mv  account 
of  the  basin  of  the  Ouse  ceases,  and  I  now  come  to  the  next  in 
order,  proceeding  southwards. 

This  is  the  vallev  of  the  Wavenev,  a  river  which,  after  a  cir- 
cuitous  course  of  fiftj'- three  miles,  joins  the  Yare  a  few  miles  south- 
west of  Yarmouth,  and  passes  through  Breydon  Water  to  the  sea. 
It  takes  its  rise,  as  has  already  been  stated,  at  Lopham  Ford,  close 
bv  the  source  of  the  Little  Ouse. 

Up  to  the  present  time  there  is  but  one  locality  known  in  its 
valley,  the  drii\  of  which  has  produceil  flint  implements ;  but  this 
is  of  peculiar  interest,  on  account  of  the  discoveries  ha>'ing  been 
observed  and  recorded  before  the  close  of  the  last  centurv,  and, 
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therefore,  at  a  time  when  speculations  as  to  the  great  antiquity  of 
the  human  race  can  hardly  bo  said  to  have  commenced.  And  yet 
Mr.  Prcro,  F.R.S.,*  in  the  concise  and  able  account  which  ho  giyes 
of  the  discovery,  shows  himself  to  have  been  so  much  struck  by  the 
situation  in  which  the  implements  were  found  as  to  be  tempted  to 
refer  them  "  to  a  very  remote  period  indeed ;  even  beyond  that  of 
the  present  world."  Mr.  Frere  states  that  the  implements  or 
weapons,  as  he  terms  them,  lay  in  great  numbers  at  the  depth  of 
about  12  feet,  in  a  stratified  soil,  which  was  dug  into  for  the  purpose 
of  raising  clay  for  bricks ;  and  he  gives  a  section  of  the  strata, 
lie  states  that  shells,  which  ho  erroneously  regarded  as  marine, 
occurred  in  sand  at  a  depth  of  9  feet,  together  with  bones  of  great 
size,  and  that  below  this,  in  a  gravelly  soil,  the  flints  were  found. 
His  account  is  illustrated  by  excellent  engravings  of  two  of  the 
implements,  which  I  was  enabled  to  reproduce  in  illustration  of  my 
first  Essay  on  Flint  Implements  from  the  Drift,  in  1859,  and  which 
have  since  been  copied,  on  the  scale  of  two-thirds  linear  measure, 
in  Sir  John  Lubbock's  "  Prehistoric  Times."  t  Mr.  Frere  pre- 
sented some  specimens  of  the  Hoxne  implements  to  the  Society  of 
Antiquaries,  which  are  still  preserved  in  their  Museum ;  and  it  was 
my  seeing  these,  on  my  return  from  Amiens  and  Abbeville,  in  1859, 
that  again  directed  attention  to  this  most  interesting  discovery. 

Mr.  Prestwich,  F.R.S.,  in  his  admirable  Papers  on  Flint  Imple- 
ments and  their  containing  Beds,  published  in  the  Philo%oph%cal 
TrmimctioMX  for  1860  and  1864,  has  given  full  details  of  the 
contour  of  the  surrounding  country,  and  of  the  section  at  that  time 
exposed  in  the  brick-field  visited  by  Mr.  Frere  more  than  sixty 
years  before,  and  which  is  still  in  operation.  It  is  situated  to  the 
south-west  of  the  village  of  Hoxne,  in  SuflEblk,  and  close  to  Fair- 
stead  Farm  ;  Hoxne  itself  being  about  four  miles  to  the  east  and 
slightly  to  the  south  of  the  market  town  of  Diss,  which  is  on  the 
other,  or  Norfolk,  side  of  the  Waveney. 

The  drift-deposits  rest  in  a  kind  of  trough,  in  the  Boulder  Clay  S 
which  caps  all  the  neighbouring  hills,  and  forms  a  sort  of  table- 
land through  which  the  small  valleys  are  cut.  The  top  of  the 
freshwater  beds  reaches  within  6  or  8  feet  of  the  summit  of  the 
hill,  of  which  they  form  an  imbroken  and  uniform  part.  Their 
upper  surface  is  about  40  feet  above  the  neighbouring  Gold- 

♦  Arch.p  vol.  xiii.  p.  204. 

t  2nd  ed.,  p.  336.    Seo  alio  Geolopitt,  toI.  iv.  p.  19. 

t  I860,  p.  277;  1864,  p.  247.    Beo  alM  LycU»  <*Ant.  of  Man,"  p.  166. 

§  PxMtwich,  Phil.  2V.,  1860,  p.  807. 


9f 

ft 
»f 
ft 
ft 
ff 


518  RI^^5R-DBIFT  IMPLEMENl^.  [CHAP.  XXUL 

stream,  from  whicli  they  are  not  more  than  200  yards  distant,  and 
50  feet  above  the  Wayeney,  of  which  the  Goldstream  isa  tributaiy, 
and  which  flows  within  about  a  mile  of  the  spot.  The  present 
configuration  of  the  surface  is  totally  unconnected  with  them,  and 
must  have  been  produced  after  they  were  deposited. 

The  part  of  the  pit  which  was  being  worked  in  1859  exhibited 
the  following  section  : — 

1.  Surface  soil,  with  a  few  flints    ....         2  feet. 

2.  Brick-earth,  consisting  of  a  light  brown  sandy 

clay,  divided  by  an  irregular  layer  of  carbona- 
ceous clay 12 

8.  Yellow  subangular  gravel  .        .        .     6  in.  to  1 

4.  Grey  clay,  in  places  peaty,  and  containing  bones, 

wood,  and  freshwater  and  land  shells  .  2  to  4 

5.  Suhangular  flint  gravel 2 

G.  Blue  clay,  containing  freshwater  shells       .         .       10 

7.  Peaty  clay,  with  much  woody  matter         .         .         6 

8.  Hard  clay        .         .        .    "    .        .        .        .         1 

The  thickness  of  these  lower  beds  was  ascertained  by  Mr. 
Prcstwich  and  myself  by  boring,  as  the  pit  is  not  worked  below 
the  bed  of  clay  No.  4.  In  another  part  of  the  pit  we  had  a  trench 
dug,  which  exhibited  the  following  section : — 

1.  Ochreous  sand  and  gravel,  passing  down  into 

white  sand 4  ft.  9  in. 

2.  Seams  of  white  and  ochreous  gravel               .         1  ft.  3  in. 
8.  Light  prey  sandy  clay 0  ft.  8  in. 

4.  Coarse  yellow  gravel 1  ft.  0  in. 

5.  Grey  and   brown   clay,   with   abundance  of 

Bilthinia  .        * 2  ft.  4  in. 

0.  Boulder  Clay 1  ft.  0  in. 

In  the  gravel  thrown  out  from  bed  Xo.  4, 1  found  an  implement 
in  form  like  Fig.  433,  but  which  had  lost  its  point  through  having 
been  struck  by  the  pick  of  the  workman. 

The  mamnialiiin  remains  which  have  of  late  years  been  found 
in  this  pit  consist  of  those  of  deer,  horse,  and  elephant.  The 
shells  comprise  Ct/clas,  PiifidiHm,  Unio,  lit/f/iitiia,  IlviU^  Limuaa^ 
Plauorhis^  Sacvlnedy  and  Vahata,  Among  the  remains  of  trees, 
those  of  oak,  vow,  and  tir  have  l>een  recognized. 

Implomonts*  still  continue  to  Ix*  found  from  time  to  time  in  this 
pit,  and  sonio  an^  })roscrvoil  by  iSir  Edwanl  Kerrison,  the  oimer  of 
the  soil.  St'VtTal  of  the  implomonts  found  long  since  are  ala<> 
extant,  in  addition  to  thi>se  already  mentioned  in  the  Museum  of 

•  Gtx-togitt,  vol.  iii.  p.  317. 
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the  Society  of  Antiquaries.  One  of  these,  of  pointed  form,  is  in  the 
Meyrick*  C!olleotiou  of  Armour,  and  is  stated  to  have  been  found 
12  feet  below  the  surface  of  the  ground,  and  to  have  once  heen  in 
the  LcTorian  Museum.  I  have  another  of  much  the  same  cha- 
racter, which  was  sold  by  auction  in  London  as  an  ancient  British 
spear-head,  but  which  I  at  once  recognized  as  Palaeolithic,  and 
after  purchasing  it,  found  my  opinion  confirmed  by  tho  word 
Hojene  being  writt^i  on  its  base. 

In  the  account  given  hy  Mr.  Frere,  it  is  stated  that  the  implements 
hod  been  found  in  such  quantities  that  they  had  been  thrown  into  the 
rats  of  the  ai^oining  road,  and  it  therefore  appeared  probable  that  in  the 
diflturbod  upper  soil  of  the  worked-ont  ports  of  the  pit  some  implements 


Plj.  4«.-Hoin».|  1 

still  existed.  I  accordingly  made  search  for  them,  and  succeeded  in 
discovering,  besides  several  flakes — one  of  which  is  6  inches  long  and 
2  inches  broad — three  implements,  of  which  one  is  engraved  in  Fig.  449. 
It  will  be  observed  that  a  flat  place  baa  been  left  on  one  of  the  side  edges 
of  this  iuBtrument,  probably  to  allow  of  its  being  bold  comfortably  in  Uie 
hand,  so  as  to  serve  for  a  mdo  kind  of  knife. 

Two  remarkably  fine  specimens — -one  of  them  much  like  that  from 
Reculvcr,  Fig.  451),  and  tho  other  somewhat  mora  irregnlar  in  form,  bat 
also  ronnd-poiDtod — were  likewise  found  in  the  distnibed  soil  by  Mr. 
Charles  U.  Doughty,  of  CaiuB  College,  Cambridge,  sud  are  now  in  the 
Woodwardian  Museum.  There  are  other  specimens  io  the  Christy 
*  Skelton'i  "  Ueyrick'f  Armour,"  [d.  xlri. 


620  RiTER-DBiFT  atraaasTf.  [csap.  xxm.. 

CoUeelioii.  A  pointed  implemeDt  from  this  pkee  lui  txtn  figond  by 
Mr.  Prestwich.* 

Another  of  these  very  aratelyptunledimplementB  is  abown  in  Kg.  450, 
the  original  of  vhich  is  in  my  own  collection.  It  preaentB  the  peculiarity, 
which  is  by  no  meona  nnconunoD  in  ovate  implements,  of  tuning  tho  nde 
edges  not  in  one  plane,  bnt  fanning  a  sort  of  ogee  ctirve  like  that  of 
Fig.  4&i.  In  this  instance  the  blade  is  twisted  to  snch  an  extent,  that  a 
line  drawn  throng  the  two  edges 
near  the  point  is  at  an  angle  of 
at  least  46°  to  a  line  throng  the 
edges  at  the  broadeat  part  of  the 
implement.  I  think,  however, 
that  this  twisting  of  the  edgei 
was  not  in  this  ease  intended  to 
serve  any  partienlar  porpose,  bat 
was  rather  the  accidental  result 
of  the  method  punned  in  ehip- 
jung  the  flint  into  its  present  form, 
Corionsly  enough,  one  of  the  speci- 
mens pres^ted  by  lb.  Freref  to 
the  Souety  of  Antiquaries  exhilnts 
the  same  peculiarity,  and,  indeed, 
BO  closely  resembles  mine,  that 
they  might  have  been  both  made 
by  t^«  ssme  hand. 

Though  terraces  of  gnTel 
ore  found  at  various  spots  along 
the  coursG  of  tho  Wavcney,  and 
_  apparently  of  tho  samo  age  as 

FiB.  450.-H0™.     1  those  of  the  Little  Oasc  vaUpy. 

yet  up  I0  the  present  time  no  discoveries  of  implements  in  them 
liavo  boeu  recorded,  although  it  seems  improbable  that  it  ia  at 
Hoxhd  alone  that  implements  exist. 

In  the  gTiivcls  of  tho  valleys  of  tho  Gipping,  and  other  small 
streams  between  tho  Wavcney  and  tho  Stour,  no  works  of  man 
have  Oif  yet  been  discovered ;  but  in  a  pit  worked  for  ballast,  near 
Mclford  Junction,  on  the  Great  Eastern  Railway,  and  at  no  great 
distance  from  the  Stour,  Mr.  Henry  Pripg  has  discovered  one  or 
two  implements  of  flint,  and  a  portion  of  a  tooth  of  Elephan  pri- 
wigenitia.  Mr.  Prigg  has  not  ds  yet  published  any  details  of  this 
discover)',  but  it  is  to  bo  hoped  he  will  do  so  shortly,  together 
with  particulars  of  his  numerous  researches  in  other  parts  of 
Suffolk. 

The  vallovs  of  tho  small  rivers  between  the  Stour  and   the 
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Thames,  the  Cohio,  the  Blackwater,  and  the  Crouch,  have  up  to 
the  present  time  produced  no  relics  of  human  workmanship, 
though  I  have  seen  a  rudely  worked  flint,  apparently  from  gravel, 
which  was  found  on  the  seashore  by  Mr.  W.  Whitaker,  F.G.S., 
a  little  to  the  north  of  the  mouth  of  the  Colne.  I  therefore  now 
come  to  the  important  district  drained  by  the  Thames  and  its 
affluents,  which  comprises  an  area  of  upwards  of  5,000  square 
miles. 

The  number  of  localities  within  this  area  where  implements 
have  been  found  in  the  ancient  Biver  Drift  is  small  in  proportion 
to  those  within  the  basin  of  the  Ouse,  and  in  no  locality  have  the 
implements  been  found  in  anything  approaching  to  the  abundance 
displayed  in  several  places  in  the  valleys  of  the  Little  Ouse  and 
Lark. 

The  Thames  valley  may,  however,  lay  claim  to  the  first  recorded 
discovery  of  any  flint  implement  in  the  Quaternary  gravels,  whether 
in  this  or  any  other  country.  An  implement  is  preserved  in  the 
British  Museum  to  which  my  attention  was  first  directed  by  Mr. 
A.  W.  Franks,  and  which  is  thus  described  in  the  Sloane  Cata- 
logue:— "No.  246.  A  British  weapon  found,  with  elephant's 
tooth,  opposite  to  black  Mary's,  near  Grayes  Inn  Lane.  Conyers, 
It  is  a  large  black  flint  shaped  into  the  figure  of  a  spear's  point. 
K."  This  K.  signifies  that  it  formed  a  portion  of  Kemp's  Collec- 
tion. It  appears  to  have  been  found  at  the  close  of  the  seventeenth 
century,  and  a  rude  engraving  of  it  illustrates  a  letter  on  the 
antiquities  of  London,  by  Mr.  Bagford,  dated  in  1715,  and  printed 
in  Heame's  edition  of  Leland's  "  Collectanea."  *  From  his  account 
it  would  seem  to  have  bfcn  found,  with  a  skeleton  of  an  elephant, 
in  the  presence  of  Mr.  Conyers. 

A  full-sized  engraving  of  this  implement  illustrated  my  first 
notice  of  these  discoveries  in  the  Arch(Pologia,f  and  is  repro- 
duced on  the  following  page,  as  Fig.  451.  As  will  be  seen,  it  is 
remarkably  similar  in  form  to  that  from  Santon  Downham, 
Fig.  433,  though  rather  larger  in  size.  Though  Quaternary 
gravels  extend  beneath  a  considerable  part  of  London,  no  other 
discoveries  of  implements  have  been  made  in  them  within  the 
precincts  of  the  town  itself.  In  the  suburbs,  however,  several 
such  implements  have  been  found,  and  of  different  types. 


•  Vol.  i.  p.  Ixiii. 
f  Vol.  zxxviii. 
"*  Preh.  Timet,*'  p.  ^36.     **  Horo  Feralei^"  p.  132,  pL  i.  21 


t  VoL_xxxviii.  p.  301.     See  also  Ljrell, "  Ant.  of  Man,"  p.  160.     Lnbbook, 
'.  336. 
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In  tte  collection  of  the  Rev.  W.  Sparrow  SimpBon,  F.8.A.,  is 
an  oval  implement  shown  in  Fig.  452,  and  found  by  Mr.  G.  H. 
(Javiller  in  gravel  dug  at  Hackney  Down,  to  the  north-east  of 
London,  and  not  far  from  Shacklewell'  It  is  of  ochreouB  flint, 
slightly  rolled,  and  in  form  remarkably  like  that  from  Bourne- 
mouth, Fig.  476.  Though  the 
exact  place  whence  it  oame  is 
unknown,  yet  there  can  be  no 
doubt  of  its  really  and  truly 
belonging  to  the  Hackney 
Down  gravels,  which  may  be 
regarded  as  identical  in  ago 
and  character  with  those  of 
Shacklewell,  so  well  known  to 
geologists,  and  which  have 
been  described  by  Mr.  Prest- 
wich.*  The  sur&ce  of  the 
ground  at  Hackney  Down  t  ia 
70  feet  above  the  Ordnance 
datum,  and  in  1666  a  shaft  was 
sunk  there,   through    gravel 

and  sand,  to  a  depth  of  22  feet  Fig.  tu.-aaekLti  Don.    i 

In  the  aandy  beds  at  the  base  Mr.  G.  9.  Smithy  discovered 
numerous  land  and  freshwater  shells,  and  among  them  the 
Sydrobia  marginata — already  mentioned  as  having  been  found 
in  the  Bedford  drift,  and  as  being  no  longer  an  inhabitant  of 
Britain — and  the  Corbieula  fiuminalit,  which  has  already  been  cited 
as  occurring  near  Cambridge,  and  of  which  more  will  be  said  im- 
mediately. The  Shacklewflll  gravel  lies  on  the  slopes  of  the  valley 
of  the  Hackney  Brook,  and  mainly  consiBts  of  subongular  broken 
flints,  tome  large  flints  but  little  worn,  Lower  Tertiary  pebbles,  a 
few  quartz  and  sandstone  pebbles,  and  acme  rolled  blocks  of  hard 
silicious  sandstone.  In  the  pit  described  by  Mr.  Freatwich  there  is, 
at  a  depth  of  about  8  foet,  a  bed  of  sandy  clay  intercalated  in  the 
gravel,  and  containing  mammalian  remains,  numerous  land  and 
freshwater  shells,  and  remains  of  oak,  elm,  alder,  and  hazel.  Mr. 
Prestwich  remarks  on  the  similarity  of  the  group  of  shells  procured 
hero  to  that  of  the  Salisbury  drift,  of  which  mention  will  be 
made  hercancr.     Since  1854,  when  his  paper  was  rood,  numerooB 

t  Otot.  Mtg.,  vol.  T.  p.  9S1 
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specimens  of  another  shell — ^the  porbicula  fluminaKs,  or,  as  it  was 
formerly  called,  the  Cyrena  eonaohrina — ^havo  been  found  here  by 
Mr.  Prcstwich,  Sir  Charles  Lyell,*  and  others,  including  myself. 
This  shell  of  a  mollusc  40  longer  living  in  Europe,  though  still 
found  in  the  Nile  and  in  several  Asiatic  rivers,  has  also  been  found 
in  the  drift-deposits  of  the  Somme  at  Henchecourt,  near  Abbe- 
ville, associated  with  flint  implements ;  and  is  likewise  to  be  met 
with  in  the  drift-deposits  of  the  Thames  at  Gray's  Thurrock,  Ilfoid, 
Erith,  and  Crayford,  where  as  yet  no  implements  have  been  found. 
The  beds  at  these  places  have  by  some  geologists  been  regarded 
as  belonging  to  an  older  and  Pre-Glacial  period ;  but  the  discovery 
of  an  implement  at  Hackney  Down  raises  a  presumption  that  the 
gravel  there  is,  like  other  flint  implement-bearing  gravels,  Post- 
Glacial — and  the  discovery  of  an  implement  in  beds  of  fluviatile 
origin  at  a  still  higher  level  than  those  of  Hackney  Down  corro- 
borates this  view,  as  the  lower  bed  is  probably  the  more  modem. 

The  fluviatile  beds  in  question  are  exposed  in  two  brick-pits  at 
Highbury  New  Park,  near  Stoke  Newington,  and  attention  was 
first  called  to  them  in  August,  1868,  t  by  Mr.  Alfred  Tylor,  F.G.a 
It  is,  however,  with  the  more  eastern  of  these  two  pits  that  I  have 
to  do.  The  surface  of  the  ground  is  here,  according  to  Mr. 
Tylor,  102  feet  above  the  Ordnance  datum  line,  and  22  feet  below 
the  surface  is  a  bed  of  clay  2  feet  thick,  full  of  land  and  fresh- 
water shells,  accompanied  by  much  wood.  There  are  also  shells 
in  the  lower  part  of  the  reddish  loam  or  brick-earth  immediately 
above  the  clay.  The  shells  are  said  to  consist  of  Helixy  Zua^ 
Clausiliay  Succinea,  Carychmniy  Limufpa,  Pianorbis,  Vahatay  Pisi- 
dium,  and  Cyclas;  to  which  Mr.  J.  Wood  Mason,  F.G.S.,J  has 
since  added  Achatina^  Bythiniay  Pupa,  and  Velletia, 

On  reading  the  account  of  this  discovery,  I  was  at  once  impressed 
with  the  possibility  of  the  occurrence  of  PalsDolithic  implements  in 
this  deposit;  and  accordingly  in  September,  1868,  I  visited  the  pit 
with  the  >icw  of  searching  for  them,  taking  with  me  my  youngest 
son,  Norman,  who  has  a  quick  eye,  and  an  almost  instinctive  power 
of  recognizing  a  worked  flint.  Our  search  was  soon  rewarded,  for 
immediately  on  descending  into  the  lower  part  of  the  pit,  where 
the  shell-bearing  beds  were  exposed,  my  son  picked  up  the  remark- 
ably well-formed  implement  shown  in  Fig.  453.     It  was  not  in 

•  **  Ant.  of  Man.,"  pp.  161,  124. 

t  Geol.  Mag.t  vol.  v.  p.  301.     Seo  also  Quart.  Jottm,  Gaol.  Soe,,  1S69,toL  xxt.  p.  95. 

♦  Quart.  Joum.  Geol.  Soc.y  18GU,  vol.  xxv.  p.  99. 
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nitii,  but  was  lying  in  the  bottom  of  tho  pit ;  and  judging  trom 
the  staining  upon  a  portion  of  its  surface,  it  appears  to  have  been 
derived  from  the  brick-corth,  rather  than  from  the  more  shelly 
beds  below. 

It  ia  veil  adapted  for  being  held  in  the  hand  as  a  sort  of  knife  or 
chopper,  having  a  thiok  roondod  back  formod  of  tho  natural  cmst  of 
the  nodulo  of  flint  from  which  it  was  made.  One  faco  of  it  has  been 
formod  by  a  single  blow,  and  its  sorfiico  is  that  of  a  portion  of  a  some- 
what inognlor  cono,  at  the  apoi  of  which  tho  blow  was  strack  by  which 


Fig.  (U.— HighbniT  !ti 


it  was  produced.  Tho  other  faco,  as  will  bo  seen  by  tho  figure,  has  been 
fashioned  by  first  roughly  chipping  the  implomont  to  a  curved  edge  bj 
blows  administered  on  Uio  flatter  face,  aud  then  neatly  trimming  thia 
edge  to  a  regular  swoop  by  secondary  chipping.  Tho  ends  have  also 
been  trimmed  into  shape.  At  the  upper  end,  as  shown  in  the  fignre,  a 
small  piece  has  been  broken  off,  but  otherwise  the  edge  ia  uniignred. 
In  character  it  is  identical  with  tho  implement  from  the  Santon  Downham 
gravel,  Fig.  487,  and  closely  resembles  some  of  the  large  trimmed  flakes 
from  High  Lodge,  near  Mildonhall,  and  tho  "  choppers"  from  the  cave  of 
Lo  Uoustier.  The  surface  of  the  flint  ia  stained  ochreous  in  plaees,  and 
presents  much  tho  same  appearance  as  do  some  of  the  implements  from 
the  brick-earth  at  Hoxno.  No  other  specimens  have  as  yet  been  found 
at  Highbury. 
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Nearly  ton  miles  farther  to  the  west,  but  on  the  aame  side  of 
the  Thames,  and  at  nearly  as  great  a  height  above  its  present 
level,  the  researches  of  Colonel  A.  Lane  Fox,  F.S.A.,  have  been 
more  amply  rewarded,  ho  having  foimd  several  implements  of 
well-marked  Palaeolithic  types,  and  numerous  flakes,  in  the  gravels 
at  Ealing  Dean  and  Acton.*  At  the  former  spot  the  sorfiu^  of 
the  ground  is  92  feet  above  the  Ordnance  datum,  and  here  two 
implements  were  found.  At  Acton  the  surface  rises  to  60  and  80 
feet  above  high-water  mark,  and  here  an  implement  of  oval  form 
was  found  beneath  7  feet  of  stratified  sand  and  gravel,  and  resting 
on  the  clay  beneath ;  another,  of  pointed  form,  was  found  in  the 
middle  of  the  gravel,  about  10  feet  from  the  surface,  and  beneath 
beds  of  sand  8  feet  in  thickness.  Others  were  found  in  gravel 
from  the  same  spot,  and  from  Mill  Hill,  half  a  mile  to  the  west- 
ward, which  had  been  spread  on  the  roods.  One  of  the  pointed 
implements  from  Ealing  Dean  is  shown  in  Fig.  454.  In  form  it 
much  resembles  that  from  Beculver,  Fig.  458,  though  smaller  in 
size.  Like  all  the  other  implements  from  these  two  spots,  it  is 
stained  of  the  ochreous  colour  of  the  gravel,  and  has  had  its  angles 
worn  away  by  being  rolled  in  water  along  with  the  other  consti- 
tuents of  the  gravel.  The  flakes,  which  are  comparatively 
abundant,  are  for  the  most  part  large  and  rude,  but  many  appear 
to  have  had  their  edges  chipped  by  use.  Two  have  been  wrought 
into  the  scraper  form.  Some  cores  or  blocks  of  flint  from  which 
flakes  luive  been  struck  have  also  been  found. 

More  recently,  in  May,  1871,  an  implement,  8  inches  long,  and 
of  rather  less  tapering  form  than  that  from  Ealing,  Fig.  454,  was 
found  at  Acton,  beneath  13  feet  of  sand  and  gravel,  at  a  spot 
where  the  surface  is  70  feet  above  high- water  mark.  Colonel 
Lane  Fox  has  also  seven  or  eight  flakes  of  flint,  one  of  them 
5 J  inches  long  and  1  inch  wide,  which  were  found  together, 
beneath  0  feet  of  brick-eartli  and  gravel,  in  excavating  for  the 
foundations  of  a  house  at  Acton.  Their  edges  are  sharp  and 
unworn,  so  that  they  must  have  been  deposited  where  they  were 
found  prior  to  the  accumulation  of  the  9  feet  of  drifted  beds 
above  them.  They  lay  in  a  bed  of  ochreous  sandy  clay,  about 
1  foot  in  thickness,  which  reposed  immediately  on  the  blue 
London  clay. 

In  Acton  vilhigo,  tlie  l)e<ls  of  drift  which  constitute  the  first 

•  Brit.  Assoc.  Ueport,  18C0,  p.  130.     lie  has  alijo  kindly  furnished  me  with  other 
particul(ir&:. 
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^tch  of  gravol  occurring  at  so  high  u  level  us  wo  go  westwaid 
from  London,  and  which  form  a  sort  of  terrace  overlooking  the  brood 
valley  of  tho  Thames,  attain  a  thickness  of  18  foot,  and  consist 
of  layers  of  subangular  gravel,  mixed  with  yellow  and  white  aond, 
very  irregularly  stratified.  Tho  gravel  consists  principally  of 
flints  and  Tertiary  pehblee,  with  some  of  quartz  and  quortzite. 
A  few  mammalian  remains,  including  a  tooth  of  i>/(A#Hj>r(ffnj;cBt«», 
have  been  found  iu  these  beds,  but  us  yet  no  land  or  freshwater 
ehcUs.    At  a  lower  level,  and  cut  off  from  the  upper  gravels  by  an 


Vig.  Ul.— Sdja;  Ih' 


outcrop  of  Ivondon  clay,  is  a  wide  terrace  of  alluvial  depodta  at  an 
average  height  of  about  tiO  feet  above  high-water  mark,  and  a 
lower  terrace  still  is  to  be  founfl  in  tho  immediate  neighbourhood 
of  the  river.  Colonel  Lane  Fox's  researches  in  the  mid-temioe 
beds  of  gravel  and  brick-earth  have  not  produced  any  implement« 
of  tho  Hiver-Drifl  (j-pcx,  but  he  ban  obtained  animal  remains 
which  have  been  identified  tiy  Mr.  Q.  Busk,  F.R.S.,  as  thooe 
oi Elephas primigenim,  Rhinocei-oi  /irmita-c/mt,  Hippopotamut  major. 
Boa  primigeniut,  Bm»  pnsciu,  Certntt  larandttt,  and  oUwr  f-    '  ' 
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of  deer.  They  occur  invariably  at  the  base  of  the  gravely  12  or 
13  feet  from  the  surface.  He  is  inclined  to  conjecture  that  the 
bottom  of  the  valley  may  have  been  excavated  by  the  river  more 
recently  than  the  Palajolithic  Period. 

There  have,  however,  been  foimd  in  the  bed  of  the  Thames, 
at  Hammersmith  and  Battersea,  two  implements  presumably  of 
PalsDolithic  Age.  That  from  Battersea  is  of  peculiar  form,  with 
a  truncated  butt,  and  has  been  presented  to  the  Christy  Collection 
by  Mr.  A.  W.  Franks,  F.S.A.  That  from  Hammersmith  is  in 
the  collection  of  the  Rev.  W.  Sparrow  Simpson,  F.S.A.  It  is 
8  J  inches  long,  and  much  resembles  that  from  Reculver,  Fig.  458, 
though  somewhat  longer  in  its  proportions,  and  thicker  in  the  butt. 
It  is  much  rolled  and  water- worn,  so  that  it  has  probably  belonged 
to  a  bed  of  gravel  at  a  higher  level  than  that  frt>m  which  it  was 
dredged  up. 

Extremely  few  discoveries  of  flint  implements  have  as  yet  been 
made  in  the  gravels  of  the  valleys  watered  by  streams  discharging 
into  the  Tliames  above  Woolwich.  So  far  as  I  am  aware,  they  are 
confined  to  the  valley  of  the  Wey  ;  that  of  the  Gade,  a  tributary 
of  the  Colne ;  and  that  of  the  Stort,  an  affluent  of  the  Lea.  In 
the  first-named  valley,  at  Peasemarsh,  between  Guildford  and 
Godalming,  the  late  Mr.  Eichard  Whitboum,  F.S.A.,*  while 
searching  in  the  gravel  for  fossil  remains,  discovered,  some  thirty 
years  ago,  the  implement  shown  in  Fig.  455,  which  is  now  in 
my  own  collection.  It  was  foimd  embedded  in  the  gravel  in  a 
layer  of  sand  about  4  or  5  feet  from  the  sxirface,  in  apparently 
undisturbcd  groimd.  Mr.  Whitboum  had  heard  of  remains  of 
large  animals  ha\ing  been  discovered  in  the  same  beds,  but  not  in 
very  close  proximity  to  the  spot  where  the  implement  was  found. 
It  is,  as  will  be  seen  by  the  figure,  of  a  different  shape  from  the 
majority  of  the  implements  found  in  the  River  Drift,  being  very 
broad  at  the  base,  and  short  in  proportion  to  its  width.  The  flint 
of  which  it  consists  is  grey  and  slightly  ochreous.  At  the  base  is 
a  considerable  portion  of  the  original  crust  of  the  flint,  which  is 
stained  of  a  dull  red.  The  gravel  beds  in  which  it  was  found  have 
been  described  by  Mr.  R.  A.  C.  Godwin- Austen,  F.R.S.t  They  rast 
on  Wcalden  clay,  and  in  places,  on  beds  of  the  Tx)wer  Greensand. 
The   gravel   consists   principally  of  subangular  chalk  flints,  and 

♦  Evans,    Arch.,   vol.  xxxix.    p.  72;    Prestwich,  Quarf.  Journ,  Geol,  Soc.^  1861, 
vol.  xvii.  p.  367;  LyoU,  "Ant.  of  Man,"  p.  161 ;  Lubbock,  **l*reh.  Times,"  p.  33u. 
t  Quar.  Joum,  GeoL  Soc.^  1851,  vol.  vii.  p.  278. 
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in  it  liave  been  ftiund  iiumeniiis  remains  of  Elephun  primigeiiiiiK. 
Iti  plaueK,  thi!  drift-beiU  ovorlic  wliiit  uppears  tu  huvo  bocn  ati  old 
laud  Burliu^G,  in  tho  mould  of  w)iicli,  friiguionts  of  bruaches  of 
trees,  aud  bones  of  ox  und  elephuiit,  have  been  found  uninjurod 
und  lyinti  together,  Mr,  Godwin-Auatea  docs  not  record  the  dis- 
covery of  any  land  or  frttftliwatf  r  uliells  in  tlio  gnivels ;  nor,  on 
visiting  the  spot,  was  I  able  tu  find  any,  or  any  more  worked  flints. 
In  the  Woodwurdiuu  Museum,  at  Cambridge,  is  an  implement 
of  I'alicolithie  type,  and  of  the  ovato  form,  found  higher  up  the 


volley  of  the  Wcy,  near  Altun,  but  on  tho  surfiico,  and  not  in 
gravel. 

Tlie  (liscovericfl  of  Valit-olithic  implements  in  the  valley  of  the 
Gadv,  in  Hertfordshiri",  have  boon  made  by  myself.  The  speci- 
mens found  are  three  in  numlH-r;  tho  first  of  which  was  lying  on 
the  nuriiwe  of  a  plougln-d  iielil  near  lledmont,*  in  the  parish  of 
Abbots  Iiangley,  at  a  B|xjt  which,  though  probably  16<t  feet  abovo 
the  level  of  the  neiinist  part  of  lliu  HlriNim,  is  towards  tho  bottom 
<)f  one  of  the  lateral  valli-ys  lisiding  into  tlie  main  valley  of  tho 
Gade,  lietw^wn  Itoxmoor  and  \Vutfonl.  The  implement,  which 
Iius  unfortunately  lost  its  jfoint,  is  remarkably  similar  in  form  and 


IrrA.,  vol.   ixxix    |>.  7:1;  I'ri'-lwi.li,  Una,: 
;  Lubbock,  ■■  I'tob.  Timi*,"  p.  33H, 
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Size  to  that  from  Gray's  Inn  Lane,  Fig.  4oL    Tlie  ffint  o^  v^xk 
it  is  formed  has  become  nearly  white  and  porcellazuMK  €a  hjA 
faces,  though  more  so  on  one  than  on  the  other.     In  places  is  Lu 
been  so  much  altered  in  structure  that  it  can  be  cat  wick  a  knife. 
I  have  noticed  this  feature  in  flints  which  hare  lain  loog*  in  per- 
vious red  brick-earth,  and  this  leads  me  to  suppose  that  the  imple- 
ment may  have  been  derived  from  some  beds  of  that  character  at 
the  spot  where  it  was  found,  though  on  this  point  I  baTe  no  direct 
evidence.     Neither  have  I  any  as  to  the  exact  poeitian  of  the  two 
other  implements,  both  of  which  I  found  in  1868,  in  gravel  bid 
on  the  towing-path  of  the  Grand  Junction  Canal,  which  is  there 
united  with  the  Gade,  between  Apsley  and  Xash  Mills,  aboat  two 
miles  south  of  Hemel  Ilempsted.    There  is,  however,  no  doubt  of 
the  gravel  in  which  they  lay  having  been  dredged  or  dug  from  the 
bottom  of  the  valley  in  the  immediate  neighbourhood,     (hie  of 
them,  of  grey  flint,  is  a  neatly  chipped,  flat  implement,  of  ovate  out- 
line, about  4  inches  long  and  2^  inches  broad,  in  form  much  like 
Fig.  4G8,  from  Lake.     The  other  is  imperfect,  but  appears  to  have 
I)een  originally  of  much  the  same  character,  though  flatter  on  one 
face.    It  is  deeply  stained  of  an  ochreous  colour,  and  its  angles  are 
considerably  water-worn.     I  have  searched  in  the  gravels  of  the 
neighbourhood  for  other  specimens,  but  as  yet  in  vain.    I  may  add 
that  during  the  formation  of  this  part  of  the  canal,  some  fifty  years 
ago,  an  elephant's  tooth  was  found  in  the  gravel,  within  about  two 
hundred  yardH  of  the  Hpot  where  I  discovcre<l  one  of  the  implements. 
In  the  valley  of  the  Stort  two  Paljcolithic  implements   have 
been  found  by  Mr.  W.  II.  Penning,  F.G.S.,  in  the  neighliourhooil 
of  Bishop's  Stortford.      Though  in  both  instances  found  on  the 
surface,  yet  the  eondilion  of  the  implements  is  such  that  there 
can  be  no  doubt  as  to  their  having  been  but  recently  dug  out  of  the 
soil ;  the  colour  of  both  is  a  dark  brown,  ochreous  in  places,  and 
the  general  appearance  much  like  that  of  the  implements  found  in 
the  brick-earth  at   Iloxne.      One  of  them  was  foimd  at  a  short 
distance  from  the  river,  by  the  side  of  a  ditch  cut  in  a  thin 
deposit  of  vall(»y  briek-carth,  al)out  a  mile   north   of  Bishop^s 
Stortford,  and  probably  had  been  thrown  out  with  the  soil  from 
the  ditch.     It  is  oj  inches  long  and  8 J  inches  broad,  and  in  form 
it  much  resembles  Fig.  421.     The  other  is  of  the  s<ime  character, 
but  is  somewhat  broader,  and  is  square  at  the  base.     It  was  found 
farther  north,  close  to  IV\sterford  Bridge,  on  the  sandy  surface 
of  a  ploughed  lield. 
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East  of  London,  the  discoveries  on  the  southern  side  of  the 
Thames  have  been  more  numerous.  First  of  these  is  to  be 
recorded  the  finding,  by  Mr.  H.  G.  Norman,  of  two  Palax)lithic 
implements,  near  Green  Street  Green,*  on  the  surface  of  what  is 
now  a  dry  part  of  the  valley  of  the  river  Cray,  about  two  miles 
above  its  present  source.  They  are  both  of  ovate  form,  one  much 
like  Fig.  420,  the  other  like  Fig.  468.  Each  is  about  5^  inches  in 
length.  ''  The  gravel  at  this  spot  has  afforded  remains  not  only 
of  the  mammoth,  but  also  of  the  musk-ox." 

The  valley  may  be  traced  upwards,  for  nearly  five  miles,  to 
Cunie  Wood,  between  Knockholt  and  Shoreham;   and  on  the 
border  of  this  wood,  not  fiir  from  Currie  Farm,  I  found  on  the 
surface  of  the  ground,  in  1869,  a  well-marked  FalaDolithic  imple- 
ment, in  character  and  size  closely  resembling  that  from  Studhill, 
Fig.  462,  and  stained  of  a  rich  ochreous  colour.     In  places  there 
are  some  ferruginous  concretions  adhering  to  the  surface,  and  it 
has  all  the  appearance  of  having  been  derived  from  the  gravel 
which  here  in  places  forms  the  superficial  deposit.     A  part  of  one 
of  the  faces  has  been  lost,  owing  to  a  recent  fracture,  and  it  can  be 
seen  that  the  implement  has  been  formed  of  what  is  now  a  light 
buff,  somewhat  chalcedonic  flint,  similar'  in  character  to  that  of 
most  of  the  pebbles  in  the  gravel  at  Well  Hill,  near  Chelsfield, 
a1x)ut  midway  between  Currie  Wood  and  Green  Street  Green.     A 
Kubscquent  search  on  the  spot,  in  company  with  Sir  John  Lubbock, 
Mr.  Prestwich,  Colonel  A.  Lane  Fox,  and  Mr.  Franks,  was  unpix)- 
ductive  of  any  more  specimens.      Assuming  this  implement  to 
1)eIong  to  the  local  gravel,  the  remarkable  feature  in  the  case  is 
the  elevation  at  which  it  was  foimd,  the  level  of  the  ground  being 
probably  300  feet  above  the  neighbouring  valley  of  the  Darent, 
and  upwards  of  500  feet  above  the  sea.     Begarding  the  gravel, 
however,  as  connected  with  the  valley  of  the  Cray,  and  not  with 
that  of  the  Darent,  its  elevation  above  the  head  of  the  valley  is  but 
Might.     It  is,  however,  necessary  that  further  discoveries  should 
be  made  in  this  district,  before  it  will  be  safe  to  speculate  on  the 
origin  of  these  gravels,  and  their  relation  to  the  superficial  con- 
figuration of  the  neighbourhood. 

Farther  down  the  valley  than  Green  Street  Green,  near  Dart- 
ford  Heath,  about  half  a  mile  to  the  south  of  Crayford  Station, 
^Ir.  Flaxman  C.  J.  Spurrell,  F.G.S.,  has  been  so  fortunate  as  to 


•  Lubbock,  «*  Preh.  Timci',**  p.  33S. 
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Bizfl  to  that  from  Gray's  Inn  lAne,  Fig 
it  is  formed  has  become  nearly  white 
fftccn,  though  more  so  on  one  than  on  • 
been  Ml  much  altered  in  structure  tha 
I  have  noticed  this  feature  in  flints  ' 
vious  rc(l  brick-earth,  and  this  lead^ 
incnt  may  liave  Ijcen  flerived  fTom 
the  qwt  whore  it  was  found,  thou 
evidence.  Neither  bare  I  any  p 
other  implements,  both  of  whicl 
on  the  towing-path  of  the  Grt 
united  with  the  Gade,  betwee 
miluH  south  of  Hemel  Hemp 
the  gravel  in  which  they  la' 
bottom  of  tho  valley  in  tl 
them,  of  grey  flint,  is  a  no 
line,  about  4  inclit's  long 
Fig.  408,  from  Luke.  '' 
Itecn  originally  of  mu' 
face.  It  is  deeply  stoi 
considerably  water- w- 
neighbourhood  for 


F.  456. 


that  during  the  fori 
iigo,  an  clophaiitV 
hundred  yards  of 
In  tho  voUi', 
been  found  by 
of  Itisbop's  S 
Hurfacc,  yet  t' 
can  be  no  don 
soil ;  the  coI> 
the  general ; 
tho  hrick-oii 
distance  fr 
di>po6it  of 
Ktortfonl. 
the  ditcb. 
it  much  1 
but  is  sui 
farther  \ 
ofapluii         ' 


,  with  white.    II  is 

£.r  All  ronnd.  but  is 

^«  tho  baM  thui  tu- 

ji_    On  ou«  side.ucar 

T  tdga  UuH   lK.fn  W"™ 

,■     ,  Bill »  curvwl  iiirttli.  (tu 

I  ^\e  u  »  luor*  luiiJ'Tii 

valiuost  equaUy  couvej; 

'-An-*- 

,j«Il   informs  mu  tliut  Ui- 
-,  iupluiiient  III  *i"'.  ')"'" 
Jatnlcpthof  Rfeabelow 
^f  at  the  gravul.  whii-h  i* 
th*   upper  levul   of  Partfi.rd 
^»l  appeara  to  belong  to  the 
I    ,  uf  liw    Thomea,    and    not   to 
Ti/=itlitr  tho  Cray  or  thu  lUrt. 
(j,  Uip  Tiilley   of  the    Darent, 
^^  a   Toile   eost-eouth-cast  of 
jarton  Kirby,"  Mr.  W.  Whitaker. 
fO-S.,  i"  1861,  found  upon  the 
"",,  ««11  «^"'*  implement  about  3^ 
-►-i»»  Fig-  ■I'iS- 

t^^^^n  of  the  Modway  a  few  nmt 
■>  'j^  nrini-ipnlly  »a  isolated  specimens, 
'".  .utlt  '"*  '"  render  tUeir  dinciivcrj- 
,1  ciKi"ii'i>-"'  further  search.  Dr.  C. 
■,(,;,,  iiiiiiiil  ;i  broken  ovate  impltiiu-nt 
lUtU-wfst  of  Munlen  Church,  on  tho 
Ci  affluent  of  the  Modway.  ni-'iijth 
led  of  iin  i^hreous  colour,  un<l  apini- 
Wd  of  gravel.  In  the  «inie  ywir, 
^S^y  itself,  at  SiuMlUn.  ne-.ir  >Iaid>tonf. 
i'Ljar  implement,  which,  thoi^jb  on  tln> 
'^  In  IHW,  Mr.  T.  McK.  lluKhcs,  F.G.S.. 
ithic  iiuplonu'nts  nrar  (Htcrhani  tjiiuy, 
in  thf  s«me  ncighlxiurhiHul.  lie  aK> 
>Tifleiw**  "»  Twe«lalc,  hall-way  betwwu 
V^^j  and  wnc  uf  larg^-r  size.  -J  im-hc'.  b-n^-. 
\IiF^j  truneiitt.>d  base.  o»  the  railway,  wt-.-t  ■■:' 
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discover,  in  situ,  tlie  beautifully  symmetrical  implement  which, 
tliruugh  IiiH  kiudiicHs,  1  um  cuabled  to  eugruvc  as  Fig.  40<J. 

grey  fliut,  iu  iilnccH  uiottkd  witb  white.  It  is 
work<;d  tu  nu  cd(,'e  all  rouiid,  but  is 
luss  shaqi  tuwardH  the  baMi  than  to* 
wiiriis  thu  [H)hil.  Uu  oiiu  Hide,  uuur 
thu  point,  the  eilgo  bwi  been  wuru 
iiwfiy  by  use  iiiti'  u  curveft  not^rb.  Ou 
tho  opput(it«  xido  in  a  more  mndtru 
broitk.  It  is  almost  eqaally  convei 
un  the  two  fares. 

Ur.  Rpurrell  iiiforms  me  that  he 
fouud  this  iupltiiueiit  iii  siiii,  \yiiiti 
on  its  sido,  at  a  depth  of  8  feut  below 
the  fiurfiLce  uf  tbe  gravel,  whirh  is 
tliit  of  the  upper  level  of  Dartfurd 
Heath,  and  appears  to  belong  to  the 
valley  of  the  Thames,  and'  not  to 
that  of  either  the  Cray  or  the  Dart. 

In  the  TuUey  of  tbe  Darenl. 
about  a  mile  east-soutb-east  of 
Horton  Kirby,'  Mr.  W.  Whitaker, 
Fie.i5«.-D«ttoiH«tt.  i  F.G.S.,  in  1861,  found  upon  the 
Burfuce,  on  tbe  top  of  a  bill,  a  small  ovate  implement  about  3^ 
inches  long,  and  in  form  much  like  Fig.  408. 

In  the  gravels  witbln  the  basin  of  the  Medway  a  few  flint 
implements  have  been  found,  but  principally  as  isolated  specimens, 
and  not  under  circiunstanccs  such  as  to  render  their  discover}' 
imporlunt,  though  calculated  to  encourage  further  search.  Dr.  C. 
Ijb  Neve  Foster,  F.G.S.,  in  ISfj-f,  foimd  a  broken  ovate  iniplouient 
about  a  quarter  of  a  mile  soutb-wcst  of  Murden  Church,  on  the 
eilge  of  the  valley  of  the  Teise,  an  nfllucnt  of  the  Jledway.  Thou^fh 
fouud  on  the  hiirfaee,  it  is  stained  of  an  M-hreous  colour,  and  a]iiiu- 
rcntly  has  been  derived  from  some  bed  of  gravel.  In  the  siiine  year, 
in  the  valley  of  tlie  Mcdway  itself,  at  Suudlin,  near  MaidMonc, 
he  found  a  rude  almost  circular  implement,  which,  though  on  the 
^^urface,  was  ulso  ochrcous.  In  186^,  Mr.  T.  McK.  Hughes,  K.G.S.. 
liiund  two  other  rude  Paluxjlithic  implements  near  Ottcrbam  duay, 
Cliatlnini,  and  at  UilUngham,  iu  the  same  neighbourhood.  Ho  abo 
found  a  small  oval  implement  at  Twecdalc,  half-way  between 
Chatham  and  UiK'hurch ;  and  one  of  larger  size,  5  inches  long, 
with  a  rounded  jioint  and  truncated  base,  on  tbe  railway,  west  of 
•  --irt'i.,  voi.  sxxix.  p.  74;  Lubb<K^k,  "Preh.  Time*,"  p.  33«. 
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Newington  Station.  Mr.  Hughes  also  found  a  rudely  chipped 
implement  in  gravel  said  to  have  been  brought  from  a  pit  near  the 
railway-cutting  at  Hartlip.  There  may  be  some  question  whether 
the  gravels  at  these  latter  places  would  be  more  properly  classed  as 
belonging  to  the  valley  of  the  Thames,  or  to  that  of  the  Medway. 
On  the  north  of  the  Medway,  at  St.  Mary,  in  the  hundred  of  Hoo, 
Mr.  W.  Whitaker,  F.G.S.,  found  a  small,  neatly  chipped,  pointed 
implement;  and  another  at  Stoke,  in  the  same  district,  with 
rounded  iK)int,  and  subtriangidar  in  form.  They  are  both  ochreous 
in  colour,  and  have  their  angles  much  abraded.  To  the  south  of 
Gravescnd,  at  some  distance  from  either  the  Medway  or  the 
Thames,  near  Meophom,  Nursted,  and  Cobham,  he  has  also  found 
broken  implements  of  Pala)olithic  types. 

In  the  Christy  Collection  is  an  ovate  implement,  4|  inches  long, 
in  form  like  Fig.  4G2,  which  was  found  by  Mr.  E.  A.  Bernays  on 
a  heap  of  gravel  at  Chatham. 

Farther  east,  Mr.  Hughes  found  a  large  implement,  which, 
thougli  wanting  its  point,  is  8  inches  long,  in  gravel  said  to  have 
b(H»n  brought  from  a  pit  on  the  hill  north  of  the  railway,  and 
half  a  mile  east  of  Teynham  Station ;  and  at  Ospringe,  near 
Favcrsham,  Mr.  W.  Boyd  Dawkins,  F.R.S.,  found,  in  18G5,  a 
small,  neatly  chipped,  ovate  implement,  not  in  gravel,  but  on  the 
surface.  In  fonn  it  reflemblos  Fig.  4()7,  from  the  Isle  of  Wight, 
but  is  white  and  porcellanoiw.  To  the  south  of  Faversham,  one 
mile  and  a  half  south  of  Selling  Church,  Mr.  W,  Whitaker, 
F.d.S.,  has  found  another  small  pointed  implement  of  Palaeolithic 
chani(;ter,  and  in  colour  like  that  hist  mentioned. 

It  is,  however,  still  farther  east,  in  the  neighlxmrliood  of  Heme 
Ray  and  Reculver,  that  the  greatest  numlxrr  of  Palieolithic  imple- 
niruts  liavo  Ixjcn  discovered  within  the  basin  of  the  Thames.  The 
first  (lis<!overie8  in  that  locality  were  mode  in  the  autumn  of  18G0 
by  Mr.  Thomas  Ijeoch,*  who  had  studied  in  the  School  of  Mines, 
in  J  (Tiny  n  Street,  and  who,  while  searching  for  fossil  remains  at 
tlie  base  of  the  cliff  between  Home  Bay  and  Reculver,  discovered 
a  flint  implement  which  he  at  once  rccognize<l  as  analogous  in 
foiTn  to  some  of  those  from  the  River  Drift  of  the  vallev  of  the 
Somme.  Continuing  his  search,  he  found  six  implements  in  all, 
wlii<^h  he  has  placed  in  the  Museum  of  Px'onomic  Geology,  in 
Jonnyn  Street.  One  of  these  is  sho>*Ti  full  size  in  Fig.  457, 
wliicli  has  already  api)«iro<l  in  tlie  Arcluvohgia,      It  is  of  con- 

♦  Arrhitolofjiff,  vol.  xxiiz.  p.  63. 
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nderaUe  interest,  as  IiaTiiig  been  fonned  frcnn  a  Lower  Teetiurf 
flint  pebble^  and  not  from  a  flint  derived  directly  from  the  dulb. 


The  rovmdod  end  of  the  pobhic,  which  forms  the  butt  <tf  the 
inBtnuDent,  is  admirably  adapted  for  being  held  in  the  hand. 

On  being   informed  of  the   discovery,  Mr.  Prestwicb  and  I 
at  once  visited  the  locality.     I  have  also  been  there  on  aevcnil 
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subsequent  occasions.  The  implements  at  this  place  have  not  been 
found  in  their  original  matrix,  but  exposed  upon  the  seashore  at 
the  base  of  the  cliff,  between  Heme  Bay  and  Reculver,  and  for  the 
most  part  at  a  short  distance  from  the  Bishopstone  Coast-guard 
Station.  In  all,  there  cannot  have  been  much  fewer  than  a  hundred 
(liscovcrcd.  I  have  myself  found  at  various  times  eight  specimens, 
ilr.  I^rcstwich,*  Mr.  James  Wyatt,  Mr.  Whitaker,  and  others, 
liave  also  found  some.  The  greatest  number,  however,  have  either 
been  found  by,  or  have  passed  into  the  hands  of,  Mr.  John  Brent, 
F.S.A.,  of  Canterbury,  who  has  supplied  a  series  of  twelve  or 
fourteen  to  the  Christy  Collection. 

The  majority  of  the  specimens  found  here  seem  to  be  of  the  pointed 
form,  of  which  the  implement  engraved  fall  size  in  Fig.  458  offers  a  fine 
example.  It  was  fonnd  by  myself  in  1861,  and  has  already  been  figured 
in  the  Ariha:oJofjia,\  as  has  also  Fig.  459,  th^  original  of  which  was 
found  by  Mr.  Prestwich. 

A  small,  but  rather  curious  implement  from  Mr.  Brent's  collection  is 
shown  in  Fig.  460.  It  is  slightly  cur\'ed  in  the  direction  of  its  length, 
and  Las  a  remarkably  thick  butt.  The  original  of  Fig.  461  is  now  in  the 
Christy  Collection,  and  has  been  made  from  a  broad  flake,  which  has 
subsequently  been  chipped  into  an  oval  form.  Its  surface  is  much  altered 
in  structure,  and  has  become  mottled  and  ochreons.  In  general  character 
this  instrument  much  resembles  the  large  broad  flakes  from  the  gravel  at 
Mon tiers,  near  Amiens,  but  it  has  been  chipped  to  a  more  symmetrical 
outline  than  they  usually  present.  Another,  of  much  the  same  form, 
haH  been  found  by  Mr.  Brent  in  the  gravel  at  Canterbury.  An  engraving 
of  another  pointed  implement  from  Reculver  is  given  in  OncB  a  Week,  \ 
A  few  specimens  have  been  found  of  oval  or  ovate,  and  of  subtriangular 
form,  and  equally  convex  on  both  faces. 

The  implements  are  usually  foimd  on  the  seashore  at  the  foot 
of  the  cliff,  but  there  can  be  no  doubt  of  their  being  derived  from 
the  gravels  at  its  summit.  Although  generally  somewhat  worn  by 
the  action  of  the  waves,  they  have  occasionally  been  found  with 
their  edges  quite  sharp,  and  their  angles  tmabraded,  so  that  they 
could  not  have  been  many  days  upon  the  shore,  and  must  have 
been  quite  recently  derived  from  the  cliff.  Many  of  them  aro 
stained  of  the  same  ochreous  colour  as  the  other  flints  in  the 
gravel,  and  I  have,  moreover,  in  one  instance  found  the  point  of 
an  implement  on  the  surface  a  short  distance  inland.  Dr.  G.  D. 
Gibb,  F.G.S.,§  also  records  finding  a  broken  implement  on  the  top 

•  Quart.  Joum.  Geol,  iSoe.,  1861,  vol.  xvii.  p.  305;  Lyell,  "Ant  of  Man,"  p.  161 ; 
I.ubbotk,  "  Preh.  Times/*  p.  837  ;  OeologiMt,  vol.  vii.  p.  118 ;  Onee  •  Week,  June  19, 
18C9  ;  Ocol.  Mag.,  vol.  iii.  p.  33^  ;  Proc,  Soe.  Ant.,  2ud  S.,  vol.  iii.  p.  465. 

t  Vol.  xxxix.  i»l.  i.  1,  ii.  1.  }  Vol.  iii.  p.  501.  §  OeoiogUt,  vol.  v.  p.  333. 
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of  the  cliff,  half-way  between  Heme  Bay  and  EeculTer. 
Brent,   F.8.A.,  has 


Mr. 

long 
llako  stained  of  an  ochreous 
colour,  and  apparcntlydcrived 
from  the  gravel,  which  also 
was  found  on  the  top  of  the 
cL'ff.    The  lower  part  of  the 
cliff,  of  which  a  section  bus 
been  published  by  Mr.  Prest- 
wich,*    consists     of    Thanet 
Sands  and  the  sandy  beds  of 
the  "Woolwich  Series,  above 
which  is  a  local  pebbly  clay 
dqwsit  of  small  extent,  and 
about  8  feet  thick,  to  which 
ho   is  inclined  to  refer   the 
flint  implements.     Its  height 
is  about  50  feet  above  the  sea. 
At  a  higher  level  fitrther  west, 
near  Old  Haven  Gap,  are  other  gravel  beds,  which  he  presumes  to 
be  of  older  date.   Into  this 
question  I  need  not  eater, 
but  for  further  geological 
details     will     refer     the 
reader  to  my  account  of  this 
discovery  in  the   Ait/it- 
ologin.f    There  are  pits  in 
which  gravel  is  dug,  near 
Chislet,  where  not  impro- 
bably similar  implements 
will    eventually    be    dis- 
covered.    I  may  add  that 
it  is  difficult  to  form  uu 
idea  of  the  position  of  the 
coast-line  at  the  time  when 
these  gravels,  which   ap- 
pear to   be  of  freshwuttT 
origin,  were  deiKwited,  as, 
owing  to  the  soft  nature  of 
un  of  the  sca  ujMjn  the  land  has  lioen 
p.  301,  t  Vol.  mil.  p.  C6. 


the  Ihisc  of  till  tl: 
•  Quart  Jtt 
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very  rapid  in  this  district;  fur  even  aince  Leland's  time — say 
three  ccnturieB  and  a  half  ago — it  has  encroached  nearly  a  mile.* 
But  to  this  subject  I  shall  have  to  recur.  To  the  west  of  Heme 
Bay,  and  about  midway  between  that  place  and  Whitstable,  ia 
another  cliff,  near  Studhill,   where,  in   the   gravel   which   caps 


it,  50  feet  above  the  sea,  I  have  found  a  porticm  of  a  molar  of 
Elephfw  primigem'iu,  and  at  the  foot  of  the  cliff,  rather  &rther 
to  the  west,  the  implement  shown  ftJl  size  in  Pig.  462.t  It 
is  stained  of  an  ochrcous  colour  to  some  depth,  and  its  •ur- 
face  is  much  altered  in  structure.     Mr.  Frestwich}  seems  inclined 
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to  refer  this  implement  to  clay  and  gravelly  sand  at  a  lower 
level,  but  its  colour  is  more  in  accordance  with  the  higher 
beds.  I  have  subsequently  found  another  implement  of  sub- 
triangular  form,  deeply  stained,  and  much  water-worn  at  the 
edges,  at  the  foot  of  the  same  cliff.  Tusks  and  bones  of  Efephm 
j)rimigeniu8*  are  stated  to  be  found  near  this  spot  when  the  cliff 
falls,  as  is  frequently  the  case,  from  its  being  undermined  by  the 
sea.  Elephants'  teeth  are  occasionally  dredged  up  off  the  shore, 
and  I  have  seen  one  which  was  foimd  on  the  shore  at  Reculver, 

At  Swalecliffe,  nearer  Whitstable,  where,  in  the  shingle,  an 
ochreously  stained  flint  flake  has  been  found  by  my  son,  and 
again,  nearer  Heme  Bay,  at  Hampton,  there  are  more  argil- 
laceous freshwater  beds  at  a  lower  level,  and  containing  land  and 
marsh  shells  ;  but  these  seem  connected  with  small  lateral  vallevs 
rather  than  with  the  main  valley  of  the  Thames,  or  of  any  other 
ancient  river. 

Immediately  east  of  Reculver  lies  the  marshy  valley  which 
separates  the  Isle  of  Thanet  from  the  rest  of  Kent,  and  which  is 
traversed  by  the  river  Stour,  the  principal  stream  of  which 
passes  by  Sandwich  eastward,  while  a  smaller  channel  connects  it 
with  a  small  stream  rising  to  the  west  of  Chislet,  and  conducts 
part  of  its  waters  northward  to  Northmouth  sluice.  The  Stour 
and  its  tributaries  drain  an  area  of  upwards  of  300  square  miles, 
but  it  is  only  at  and  near  Canterbury  that  flint  implements  havt* 
been  found  in  the  gravels  in  the  neighbourhood  of  its  course. 

Their  discovery  is  due  to  Mr.  John  Brent,  F.S.A.,  of  Cantorbur}', 
with  whom  I  have  visited  the  neighbourhood,  and  who  has  ino*<t 
kiiullv  furnished  me  with  all  the  information  at  his  command, 
including  some  particidars  of  the  levels,  and  has  allowed  mo  to 
enti^rave  some  of  his  specimens.  One  of  the  finest  of  these  is  sho\ni 
in  Fig.  4G'l  The  flint  of  which  it  is  compose<l  has  become  por- 
cellanous,  and  nearly  white.  Small  portions  of  the  original  crust 
are  loft  at  the  base,  and  on  one  of  the  faces ;  the  point  has  been 
broken  off  in  ancient  times.  It  was  found  in  Thanington  parish, 
on  the  surface,  and  not  in  the  gravel,  from  which,  however,  it  was 
imdoubtodly  derived.  Several  other  specimens  have  been  found 
in  the  same  inaiinor,  among  stones  gatherwl  from  the  surface  of  the 
slo|)e  of  the  southern  side  of  the  valley  of  the  Stour,  between 
Thaiiin^tt)n  and  Canterbury.  I  have  a  ix>inted  implement,  but 
unfortunately  broken,  which  was  found  by  Mr.  F.  Pratt  Barlow, 

•   Gcoloffut,  vol.  iv.  p.  391. 
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jim.,  on  a  heap  of  Htuiicx,  wlicii  he  visitml  tlio  Rpot  with  mc  in  1868. 
The  gravel  both*  near  'ITiKningUtH,  out  of  which  the  implement 
:i[){Hur  to  have  conif,  mu-tt  be  from  80  to  100  feet  above  the  river. 
Nearer  Canterbury,  at  the  buck  of  Winchcap,  iK-twccn  the  water- 
worku  and  the  gasometer,  pits  haw  been  fuuk  in  the  gravel,  at  a 
lower  Icvel>  where  the  surfuco  of  the  gronml  in  about  29  foot  above 


F*   *ft3-     Tly.iil.  «t  D  I 

the  river,  from  which  the  pitH  are  distant  about  GOO  yardn ;  and 
from  thin  Hjiot  Mr,  Itrent  ban  procured  i>cveral  well-wrought 
im piemen t-4  of  variuiut  form"  Cue  of  these  in  shown  in  Fig.  464.* 
ItK  surface  it  luMnm^i,  and  of  an  ochrcous  colour,  un<l  the  central 
ridge  U  wuter-woru. 

The  gravel,  which  is  about  V2  feet  in  thickneux,  and  rests  on  the 
■  Thia  upociiiKn  U  alto  flgurod  in  Oiirt  a  fCni,  June  IB,  1SG9,  p.  SOI. 
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Fig.  Mt.— CulntHUT. 


chalk,  IB  coarse,  and  consists  principally  of  subongular  flmts,  with 
an  admixture  of  rounded  chalk,  sandstone  and  iron-stoDe  pebbles, 
with  some  fragments  of  fossil  wood  apparently  from  the  Thanet 
Sands.  The  matrix  is  sandy,  and 
there  are  some  sandy  veins.  In  parts 
of  the  pit  there  is  a  great  thickness 
of  brick-earth  or  loess.  Ko  land  or 
I  freshwater  shells  have  as  yet  beoi 
'  found,  but  some  mammalian  remains 
have  occurred,  among  which  is  a 
molar  of  Elepha*  pnmigeniua.  At  a 
lower  level,  in  the  gravel  exposed  by 
drainage  works  along  Wincheap,  I 
found  several  flakes ;  and  more  re- 
cently, in  1870,  Mr.  Brent  has 
kindly  sent  me  two  pointed  imple- 
ments found  in  gravel  in  a  pit  near  the  now  gasometer,  where 
the  surface  is  lower  than  that  near  the  water-worka  by  5  or  6 
feet.  Oae  is  of  much  the  same  type  as  the  Reculver  specimen. 
Fig.  468,  but  of  coarser  workmanship,  and  about  6  inches  long. 
The  other  is  less  symmetrical,  and  only  4J  inches  in  length.  The 
surface  of  eoch  is  very  much  bruised  and  water-worn,  and  deeply 
stained  of  a  dark  ochreous  colour. 

Higher  up  the  valley,  an  implement  has  been  found  on  the 
surface  near  Chilham,  by  Mr.  Martin,  of  Eosden.  It  was  at  a 
distance  of  a  quarter  of  a  mile  from  the  river,  and  at  a  height  of 
about  100  feet  above  it. 

liowcr  down,  near  "Wear  Farm,  between  ChiBlet  and  Reculver, 
on  the  western  hank  of  the  north  channel  of  the  Stour,  is  a  pit 
witli  sand  and  loess  above  the  chalk,  which  has  been  described  by 
Mr.  Prcstwich.*  In  the  lower  beds  of  sand,  at  a  height  of  but  a 
few  feet  above  the  sea,  lie  found  freshwater  shells,  including  the 
Corbicula  flumi)itiUn,  mammalian  remains,  and  valves  of  the  marine 
shell  Jia/aiiiiH,  as  well  as  Enlomoatraca  and  Fornmini/era,  charac- 
teristic of  brackish-water  conditions.  It  would  appear  that  we 
have  here  annthcr  instance  of  the  occurrence  of  beds  with  the 
Corbicula  at  no  great  distance  from  those  productive  of  flint 
implements,  but  at  a  lower  level.  From  a  pit  of  the  same 
character,  on  the  oi)iMisife  side  of  the  rood,  I  have  seen  elephant 
remains  in  the  ]>ii>scssi<in  of  Mr.  Slater,  of  Gniyd,  near  Cbtslet. 

•    liuarl.  J^urn.  Grvl.  .for  .  1855,  Tol,  li.  p.  lltt. 
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The  only  other  implement  of-  PalaDolithic  form,  tho  finding  of 
which  in  Kent  I  have  to  record,  is  one  of  ovate  form,  discovered 
in  1865,  on  a  heap  of  stones  about  three  miles  north  of  Folkestone, 
by  Mr.  W.  Topley,  F.G.S.,  of  the  Geological  Survey.  It  is  of 
course  impossible  to  say  from  what  source  it  was  derived ;  but  it 
may  be  mentioned  that  at  Folkestone  itself,  at  the  top  of  tho 
West  Cliff,  near  tho  Battery,  at  the  height  of  110  feet  above 
low- water  mark,  are  some  beds  of  drift  of  much  the  same  character 
as  those  in  which  flint  implements  have  occurred  in  other  localities, 
containing  remains  of  Ehphas  primigenitis,  Hippopotamus  major, 
and  other  mammals,  and  shells  of  Helix. 

The  valleys  of  the  smaller  rivers  along  the  southern  coast  of 
England  have  as  yet  been  barren  of  discoveries  of  implements  in 
the  River  Gravels,  imtil  we  come  to  the  Itchen  and  the  Test,  which 
unite  below  Southampton,  and  now  discharge  into  Southampton 
Water.  As  will  be  subsequently  seen,  there  is  good  reason  for 
believing  that  at  tho  time  when  these  implements  wore  in  use,  a 
l)ortion  of  the  ground  now  covered  by  this  estuary  formed  the  bed 
of  a  river,  itself  a  branch  of  a  larger  stream,  only  a  small  part  of 
the  course  of  which  now  remains,  and  that  in  a  greatly  altered 
condition,  having  been  widened  out  into  the  Solent  and  Spit- 
head. 

The  localities  at  which  PalflDolithic  implements  have  been  found 
in  the  neighbourhood  of  the  Itchen  and  Test  are  as  yet  but  few, 
and  those  confined  to  tho  lower  part  of  their  course,  namely, 
near  the  town  of  Southampton  and  along  what  is  now  tho  sea- 
shore, between  the  small  river  Ilamble  and  Alvcrstoke.  The  first 
discoveries  in  the  district  were  made  in  1863,*  by  Mr.  James 
Brown,  of  Salisbury,  who  foimd  several  implements  in  the  neigh- 
bourhood of  Hill  Head,  about  nine  miles  south-east  of  Southamp- 
ton ;  while  the  earliest  discoveries  near  the  latter  place  are  of 
somewhat  more  recent  date,  and  due  to  Mr.  W.  Read,  C.E.,  until 
lately  a  resident  of  Southampton. 

I  take  these  later  discoveries  first,  as  being  nearer  the  sources  of 
the  rivers.  The  implements  obtained  by  Mr.  Read  have  come 
from  four  difierent  excavations  in  the  gravel,  at  some  distance 
from  each  other,  three  of  them  on  Southampton  Common,  all  of 
which  I  have  through  his  courtesy  had  the  opportunity  of 
examining  in  his  company,  and  the  other  at  Frcemantle,  to  the 
west  of  the  town,  about  60  feet  above  mean  tide-level.     The  finir 

•  "  Flint  Chip*/*  p.  45. 
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of  ttiose  on  the  Common  is  on  the  Houth  side,  clutte  by  the  nnd 
leaditifT  to  tho  cemetery,  where  a  Boction  of  gmvcl  about  6  feet 
in  thietcnesH  is  exposed.  It  consists  priucipally  of  sultanguhir 
flints  and  Lower  Tertiaiy  jrebhles  mixed  with  a  few  of  quartz, 

a  loose  sandy  tuiitrix,  and  with  »oinc  sandy  and  marly  scanm 
:n  phtces.      At  the  buM»  of  tlie  gravel  was  foiuid  tbo   jiointcd 

ilemcnt  shown  in  Fig.  4(i-3.    It  is  stuincd  of  an  ovhreous  colour. 


nnd  has  a  projection  on  ono  side,  towards  the  Imse,  like  that  on  the 
implement  from  Thetfonl,  Fijr.  (27.  One  fiiee  is  more  cureAiIty 
ehipiied  than  the  other,  and  the  edges  and  angles  are  sUghtlv 
water-worn.  The  elevatiun  i^f  Ihe  ground,  at  the  8|xit  when'  it 
WiiH  found,  is  estinial^.'d  (o  1h'  SH  ftot  al>ove  the  wi'im  sea-level,' 

In  iinolher  small  pit,  at  a  rather  higher  L'vel,  and  ch>se  to  the 
norlh-eaff  conur  of  the  eemetirv,  ut  a  depth  of  ■">  feet  from  the  sur- 
face, an  oval  implement  was  found  by  ilr. Kead,  hi  n'ltii,  in  the  gravel, 

•   Coaringlou,«r«ir/.  Jw,™.  CW.  »Jf,  ISTO,  vul.  xxvi.  p.  537. 
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which  here  attains  a  thickness  of  about  8  feet.  In  this,  as  also  in 
the  preceding  case,  a  bed  of  brick-earth  or  loess  has  been  removed 
from  above  the  gravel.  The  surfS^^  of  this  implement  is  ochreous 
and  polished,  and  its  angles  are  water-worn.  The  periphery  is 
much  twisted,  like  that  of  Fig.  434,  from  Santon  Downham. 

At  the  north-west  comer  of  the  Common,  fully  half  a  mile  from  the 
first  pit,  and  at  a  higher  level  still,  where  the  surface  of  the  groimd 
is  stated  to  be  more  than  160  feet  above  the  mean  sea-level,  is  the 
extensive  excavation  known  as  the  Town  Pit.  The  gravel  here 
retains  the  same  character,  but  is  perhaps  rather  less  coarse ;  and 
above  it  is  a  thin  bed  of  marl,  which  separates  it  from  the  loess  or 
brick-earth,  which  in  most  places  has  been  removed  for  use.  The 
gravel  itself  attains  a  thickness  of  from  8  to  15  feet,  and  from  ''  u 
fall,"  at  about  6  feet  from  the  surface,  was  picked  out  an  ovate 
implement  4^  inches  in  length,  and  in  form  like  Fig.  419,  from 
Bury  St.  Edmunds.  Its  edges  are  sharp,  and  its  surface  lustrous 
and  stained  of  an  ochreous  tint,  though  on  one  face  the  flint  has 
become  partially  whitened.  Another  and  still  more  interesting 
specimen,  which,  like  that  last  described,  is  now,  by  the  kindness 
of  Mr.  Bead,  in  my  own  collection,  has  also  been  foimd  in  this  pit. 
It  is  irregularly  oval  in  form,  being  somewhat  tnmcated  at  one 
end,  but  bearing  a  strong  general  resemblance  to  that  from  Jlill 
Head,  Fig.  466.  It  is  5J  inches  long  by  3J  broad  and  1 J  thick. 
Its  surface  is  lustrous  and  deeply  stained  all  over  of  a  bright 
ochreous  colour,  and  its  angles  and  edges  are  much  water-worn. 
The  significance  of  this  fact,  in  the  cose  of  on  implement  found  in 
gravel  capping  a  gently  sloping  tongue  of  land  between  two 
rivers,  the  levels  of  which  are  now  160  feet  below  it,  will  bo 
considered  hereafter.  Several  other  implements  have  been  foimd 
in  the  some  pit.  Higher  up  the  valleys  of  the  Itchen  or  the 
Test,  none  of  the  more  highly  wrought  implements  have  as  yet 
been  found  in  the  gravels,  although  it  seems  probable  that  they 
may  eventually  be  discovered,  especially  if  the  drift-beds  at 
some  considerable  height  above  the  present  river-levels  be  exca- 
vated. I  have,  however,  seen  a  flake  with  one  face  artificial,  and 
with  signs  of  use  or  wear  at  the  edge,  which  was  found  in  a 
gravel-pit  near  the  Fleming  Arms,  Swathling,  a  few  miles  north 
of  Southampton,  by  Mr.  Spencer  G*  Perceval.  In  the  gravel  near 
this  place  a  molar  of  Elephaa  primigeniuB  is  recorded  to  have  been 
found.* 

«  Geologist,  Tol.  vi.  pp»  110— ]  64. 
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I  have  already,  in  1804,  described  elsewhere*  tlie  dieeOTeripg 
which  have  been  imide  in  the  gravels  on  the  eastern  shore  of 
Southampton  Water,  in  the  neighbourhood  of  Hill  Head.  Since 
that  time  a  considerable  mimber  of  flint  instnimente  have  been 
found  in  this  locality,  principdly  by  Mr.  James  Brown,  the  originiJ 
discoverer,  and  his  friends.  In  all,  it  soems  probable  that  at  least 
sixty  apecimens  have  been  discovered,  of  which  the  majority  are  pre- 


,/ 


served  in  the  Blackmore  Museum  at  Salisbury.  One  of  them  ia  of 
chert.  In  my  own  collection  are  also  eight  implements  from  this 
district.  Among  those  found  near  Hill  Head  there  is  a  large  pro- 
portion of  flat,  oval,  and  ovate  specimens,  one  of  which  is  eograved 
as  Fig.  466.     It  was  found  by  Mr.  James  Brown,  in  1863,  on  the 
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shore  between  Brunage  and  Hill  Head.  It  is  ochreous,  and  has 
its  angles  slightly  water- worn,  possibly  in  modem  times,  by  the 
action  of  the  pebbles  on  tho  shore.  Some  of  the  specimens  have 
suffered  considerably  from  this  cause ;  but  that  the  implements 
are  derived  from  the  gravel  is  proved  by  the  &ct  of  one  having 
been  discovered  by  Mr.  James  Brown*  in  a  mass  which  had  fallen 
from  the  cliff.  Some  of  the  implements  are  of  the  pointed  form 
with  straight  sides,  and  a  few  have  the  roimded  butt  of  the  flint 
left  untouched,  apparently  by  way  of  handle.  One  or  two  well- 
chipped  broad  flakes  have  also  been  found.  Tho  discoveries  have  ex- 
tended over  about  four  miles  of  the  coast  between  Hook  and  Brown 
Down.  Along  the  greater  part  of  this  distance  there  is  a  low 
cliff,  ranging  in  height  from  about  20 1  to  38  feet  above  the  mean 
sea-level,  and  consisting  of  sands  belonging  to  the  Bracklesham 
series,  capped  with  gravelly  beds,  in  many  places  10  to  12  feet 
thick,  and  in  some  as  much  as  15  or  16  feet.  These  beds  are 
almost  continuous,  and  rest  on  a  nearly  horizontal  base,  except 
where  the  cliff  is  intersected  by  transverse  valleys.  The  gravel  con- 
sists almost  entirely  of  chalk  flints,  mostly  subangular,  among  which 
are  some  of  considerable  size,  and  some  quite  fresh  and  imrollcd. 
There  are  also  a  few  quartz  and  chert  pebbles  in  the  mass,  and 
some  large  blocks  of  sandstone  of  Tertiary  origin.  Some  loamy 
and  sandy  beds  occur  at  intervals,  but  no  mammalian  remains  or 
hind  or  freshwater  shells  have,  I  believe,  as  yet  been  found  in  these 
beds  of  drift.  The  gravels  extend  eastward  a  considerable  distance, 
as  may  bo  seen  in  the  excellent  mapt  given  by  Mr.  Codrington  in 
illustration  of  his  paper  on  the  Superficial  Deposits  of  this  District. 
Since  that  paper  was  written  Mr.  Codrington  has  found  in  situ,  in 
a  gravel-pit  at  Warsash,  a  mile  to  the  north  of  Hook,  a  well- 
wrought,  long,  pointed  implement,  at  a  height  of  about  46  feet 
above  the  mean  sea-level.  Two  implements,  one  of  them  much 
like  Fig.  468,  have  also  beeu  found  on  Southsea  Common,  to  the 
east  of  Portsmouth,  by  Lieut.  Oliver,  R.E.,  and  Mr.  G.  Smith, 
and  are  now  in  the  Blackmore  Museum. 

On  the  other  side  of  Spithead,  at  the  Foreland  or  most  eastern 
point  of  the  Isle  of  Wight,  the  cliff  section  shows  a  bed  of  shingly 
gravel,  apparently  a  beach  deposit,  according  to  Mr.  Codrington, 
and  between  30  and  40  feet  thick,  resting  in  a  deep  valley  in  the 

•  "  Flint  Ohipi,"  p.  46. 

t  Ck)driiiffton,  Omot^  Joum,  OmL  8cc.,  1S70,  toL  xztL  pL  zzirL 
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I  have  alrcitdy,  ill  !>'  :,  •.■■;i  .^  _■■-.  .vhere  the  gravel urccji  i.:gi 
which  have  Itwn  iniidc  .  u-  .  .  rough  filled  with  brici—.ir'j: 
Bouthnmptoii  Wiitrr,  in  ;!  ,  .1.  , -;ii:iU anguliir  flints,  Thi;':r-i- 
that  tirao  u  ctiiisi(lii;il .'.  _-Tuuce  upwards  over  the  il:^^  ■- 

found  ill  this  Iwiility,  i   !■  :  .    ;.:riy  gravel ;  and  among  soie^  £:^:? 
discoverer,  and  lii-  !'"!  .  .thout  80  feot  above  the  meai.  -ri- 

sixty  specimens  liiiv.'  .    iie  neatly  chipped  ovate  implcEii::: 

■  ._iai.-e  is  lustrous,  and  in  part  Thi:t=i:*£. 
and  its  angles  and  ed^:? 
are  sharp  and  unworn.  The 
possible  connection  01  tit 
bed  containing  the  in*Tra- 
mcnt  with  other  beds  ir. 
this  district  is  a  mutter  iVt 
I  I'lituro  consideration. 

I  now  turn  to  tlio  cii-- 
ovcries  niado  in  the  val- 
leys of  the  Avon  aud  i;- 
atHucnts,  which  drain  an 
area  of  about  070  mjiufi 
miles.  The  principal  ct 
these  have  taken  place  in 
the  River-Driftlied-iin  the 
iifighlwurhood  of  Sali*- 
buiy ;  1k'<1'*  w hich  «iti 
,..s:ii. Me'iiwitihi.  pointed  out  by  Mr.  I'n-i- 

,is  likely  to  contain  implements  of  the  !';iitu' 
^  Hnii  the  valk-y  of  the  .Sminie.  This  proj^i"-*- 
.  .,ii.U'  in  i^^'niirance  of  the  fact  that  already,  in  l*"!'!.  :• 
■  Li'Ivnuni  liail  been  found  near  S;di>buiy,  ami  bail 
,  .  ■.v<se-'M<in  of  the  late  I)r.  S.  ]'.  Wooihvanl.  ..t'  ll-.o 
.«..i'ii,  who  at  that  time  put  it  asirlc,  as  having  li:!lc 
,    i!s  o«n  s^Hiiol  studies. 

..  ■..■weviT.  Itr.  Tlimiphrey  P.  Blackmon.',  of  J^alisburj-, 
.  -ii'it  inipKiuent  tit  the  gravel  at  llemerton,  lu-ar  ibat 
.  -uiOf  that  time  itmiiciMUS  other  diseuviTii^  havi-  lnoii 
.  u  III  the  di-liict.  and  also  by  Mr.  K.  T.  Stevens.  Mr. 
„  !,  ,ind  other  explorers  ri-sident  at  Sahsbury.  the  n-suhs 
.,.ou>reseaivhesni;iy  Ix'sivnin  the  acbnirable  Illaekniurc 
li'.e**.'  discoveries  have  been  made  in  the  valleys  of  the 
.■yvui  Mkmon- Miu.."  p.  2l>.    "Flint  Chipn,"  p- 47. 
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A  M  >n  .md  the  'Wiley,  and  alao  oa  the  spur  of  laud  separating  those 
-in^iiMs,  ;md  on  that  betwoca  tho  Avon  and  the  Bourne.  In  the 
\:iI1lv  of  the  Avon  they  have  been  found  at  Lake,  about  six  miles 
:i1hivo  Siilisbury;  and  iilso  at  Ashford,  near  Fordingbridge,  about 
Iwi'lvo  miles  ImsIow  its  junction  with  the  Wiley  and  Nadder  at 
that  city.  As  Jjnko  is  tho  highest  point  in  the  valley  of  the 
Avon  projicr,  at  which,  up  to  tho  present  time,  flint  implements 
liavc  bt'i'ii  found  In  tho  Hiver  Drift,  it  will  bo  well  to  notice  it  first. 

Implements  were  found  at  this  spot,  in  1865,  by  Mr,  Tiffin,  jun,, 
of  Salisbury,*  but  only  a  few  have  since  been  discovered,  as  the 
fjruvcl  is  little,  if  at  all,  worked ;  and  it  is  therefore  only  on  tho 
slope  of  the  hill,  where  tho  bods  have  been  cut  through  by  the 
deepening  of  the  valley,  that  they  occur.  That  shown  in  Fig.  408 
is  preserved  in  the  lilackmorc 
Mw>oum.  It  is  stoinod  of  an 
ochrcous  tint,  and  is  worn  at 
its  edges.  Others  of  similar 
form,  hut  whito,  have  also  been 
found,  as  well  as  some  large 
bread  flukes.  It  is  needless  to 
discuss  the  character  of  the 
gravel,  as  so  many  discoveries, 
of  which  the  circumstances 
con  bcljotter  ascertained,  have 
been  made  in  tlie  sumo  neigh- 
bourho<Kl.  In  the  valley  of 
tho  Wiley,  at  South  Xcwton, 
almut  five  miles  above  Salis- 
bury, un  isolated  specimen  of  a 
flat  ovate  implement  has  also 
been  found. 

Nearer  Salisbury,  at  llomcrton  and  Fishorton,  the  diBcoveries 
have  been  of  moro  interest  and  importance.  They  huvo  already, 
to  some  e-xtent,  been  dc8cril)od  by  myself  in  the  Quarierln  Journal 
of  the  Qeohgical  Sociefij.i  princiiwlly  from  informati<m  given  mo 
by  Dr.  IIum])hrey  P.  Blackmore,  to  wliom  they  are  mmnly  due. 
The  Iwds  of  drift  at  these  two  places  are  at  difl'orcnt  levels  on  the 
slope  of  the  north  side  of  the  valley  of  tho  Wiley,  and  of  diiferent 

•  ■' Flint  ChiM,"  p.  *7. , 

t  1664,  vol.  IX.  p.  188.  Bee  bIm  LyeU, "  Ant  of  M«b,"  Jrd  ei,  p.  «»;  sad 
Otologitt,  ToL  tL  p.  S9S. 
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cbaractere ;  that  at  BemertoQ  being  the  higher  in  level,  and  prin- 
cipally gravel,  and  that  at  Fisherton  lower,  and  principally  c<hi- 
sisting  of  brick-earth,  with  a  few  gravelly  seams.  The  pit  at 
Bemerton,  in  which  moat  of  the  implements  have  been  found,  is 
about  a  mile  west  of  Salisbury,  nearly  opposite  the  nev  church, 
and  close  to  the  lane  connecting  the  roads  to  Wilton  and  Devizes, 
and  neariy  midway  between  them.  The  gravel  consists  mainly  of 
subangular  flinta,  with  a  few  Grcensand  pebbles  and  Tertiary 
sandstone  blocks  in  a  red  clayey  matrix.  It  is  10  to  12  feet  in 
thickness,  and  attains  a  height  of  at  least  100  feet  above  the  river, 
though  in  this  particular  pit  it  is  only  about  80  feet  above  it. 
The  gravel  caps  the  bill,  instead  of  lying  merely  in  a  trough  along 
its  side,  so  that  in  this  particular  the  section  I  have  elsewhere 
given  is  incorrect.  The  chalk  comes  nearly  to  tho  snr&ce,  lower 
down  the  slope,  and  divides  the  gravd  &om  a  brick-earth  deposit 
continuous  with  that  of  Fisherton,  farther  down  the  valley. 

Tho  implementB  found  at  Bemerton  are  principally  oval,  ovate,  and 
ovato  lanceolate.  They  are  for 
the  most  port  considerably 
altered  m  texture  at  the  sur- 
face, and  many  of  them  are 
much  rolled  and  water-woni. 
A  few  flakes  and  spaUs  of  flint 
have  also  been  foond.  The 
onginal  of  Fig.  469  is  in  the 
Blackmore  Museum,  and  is  of 
^rey  flint,  not  water-worn.  It 
bhows  some  marks  of  use  on 
the  edge,  towards  the  point, 
nnd  a  portion  of  the  natural 
crust  of  the  flmt  remains  at 
tbeboso  Insl],Btleasttwenty 
specimene  have  been  fouad  in 
this  gravel,  one  of  them  as  high 
as  the  cemetery.  Five  or  six 
haio  also  been  fonnd  between 
that  place  and  Eighfield,  which 
is  aboat  a  quarter  of  a  mile 
nearer  Sahsbury  than  the  Bemerton  Pit,  and  there  likowiee.m  gravel  which 
caps  the  hill  between  the  Wiley  and  the  Avon,  implements  have  been  fonnd, 
A  remarkably  Rmall  specimen  from  this  place  is  shown  in  Fig.  470. 
It  is  of  grey  flint,  slightly  ochreous,  and  with  its  angles  somewhat  wont. 
The  original  is  in  the  Blackmore  Museum. 

I  am  not  aware  of  any  organic  remains  having  aa  yot  been  fotinO  in 
these  upper  gravels,  though  they  are  abundant  in  the  brick-earth  at  a 
lower  level,  at  Fisherton  Anger,  where,  however,  flint  implements  are  go 
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scarce  tiiat  only  two  have  bean  found,  both  of  which  are  in  Uie  filaok- 
more  Unseam.  One  of  theae,  found  beneath  remaina  of  t 
moUi,  in  1864,"  is  shown  in  Fig.  471.  The 
flint  of  which  it  ia  made  has  become  white 
and  porcellanona,  its  angles  are  sharp,  but 
along  the  edges  of  both  sides  towards  the 
base  there  are  marks  of  wearing  away  by 
nse.  The  other  specimen  is  only  fragment- 
ary, bnt  the  flint  has  asanmed  the  same 
characters.  The  edge  ia  like  that  of  Fig. 
437 ;  one  face  of  the  implement  having  been 
flat,  and  the  section  wedge-shaped. 

The  driil-depoeits  at  Fisherton  have 
long  been  known  to  geologists,  and  have 
been  described  by  Sir  Charles  Lyell,t 
Mr.  Preatwich,*  and  others.  Tliey  pre- 
sent a  great  similarity  to  the  imple-  ^'  m-HieM»ia.  i 
ment-bearing  beds  at  Menchecourt,  near  Abbeville,  as  has  been 
pointed  out  by  Mr.  Prestwich ;  S  and  this  circumstance  led  us  to 


FiR.  4;i^Flib«r10n.  { 

visit  the  spot  in  1859,  with  a  >-iew  of  discovering  works  of  man 
in  the  beds,  though  at  that  time  our  search  was  unrewarded. 


lips,"  p.  47 ;  Quart.  Jeiirn,  Otvl. 
.  Soc.,  TOl.  L  p.  M.      !  Qmrl.  J 
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It  is  needless  for  me  here  to  describe  the  beds  in  detail :  miflSoe 
it  to  say,  that  resting  on  a  more  highly  inclined  sarbce  of  chalk 
is  a  deposit,  the  upper  portion  of  which  forms  the  soi&oe  of  the 
present  slope  on  the  north  side  of  the  valley  of  the  united  Wiley 
and  Nadder.  This  deposit  is  in  some  places  nearly  30  feet  in 
thickness,  but  thins  out  towards  the  bottom  of  the  valley.  Leav- 
ing the  superficial  soil  out  of  the  question,  it  has  usually  in  its 
upper  part  a  rubbly  gravel,*  with  angular  and  subangular  flints, 
fragments  of  chert,  iron-stone,  and  chalk,  mixed  with  clay  and  brick- 
earth,  to  a  thickness  of  4  or  5  feet ;  below  that  is  from  10  to  18  feet 
of  brick-earth  mixed  with  variable  masses  of  flint  and  chalk  rabble, 
and  containing  bones  and  shells,  principally  in  its  lower  {lart; 
below  this  again,  from  1  to  2  feet  of  fine  marl,  full  of  well-preserved 
shells  and  a  few  bones ;  and  at  the  base,  flint  and  chalk  rabble, 
with  sand  and  clay. 

The  following  species  are  recorded  by  Dr.  Blackmore  as  having 
occurred  in  these  beds : — Cants  lupus,  Canis  vulpes^  Hycena  ttpelaa^ 
Felis  spel^ea,  Bisan  minor,f  Bos  primigeniusy  Ovibos  moschattis,  Cervus 
tamndus,  Cervus  {Ouettardi?),  Cervus  eInphuSyEquus  (four  varieties), 
Rhinoceros  tichorhinus,  Elephas  primigenius,  Spemwphilus  (superci- 
iiosus?),  Lemmus  torquatus,  Lemmus  (Norvegicus  ?),  Articola  («p. 
nor.  ?)y  and  Lepus  timidus. 

Of  birds,  some  bones  of  the  wild  goose,  Anser  palustris,  have 
been  found,  and  portions  of  the  shells  of  eggs  corresponding  with 
iliosc  of  the  same  bird,  and  of  the  wild  duck.  Anas  boschas. 

The  land  and  freshwater  shells  consist  of  Ancylus,  Limmpa, 
ri(nwrbi\  l^ythinia,  Volvata,  Pisidium,  Acme,  Carychium,  Succinea, 
IleUx,  LimajTy  Pupa,  Zonites,  and  Zua. 

It  is  worthy  of  notice,  in  passing,  that  the  presence  of  the  musk- 
ox.  the  marmot,  and  the  lemming,  to  say  nothing  of  the  reindeer, 
sooms  to  point  to  a  colder  climate  ha\'ing  prevailed  at  the  time  of 
the  de|x>sit  of  these  beds  than  now.  The  egg  of  the  wild  goost\ 
if  siu  h  it  ho,  is  also  suggestive  of  a  more  Arctic  climate,  as  the 
bnv(lin<x-placo  of  this  bird  is  presmnably  in  the  far  North.  Thi;* 
(]uostiou  of  climate  will  come  mider  consideration  further  on. 

The  disoiuorios  at  Milfonl  Hill  have  already  l)een  placed  on 
nx'onl  by  Dr.  11.  P.  IHaokmorci  This  hill,  the  name  of  which 
has  o\\  the  C>r(lnanoe  ^lap  been  by  error  assigned  to  Cricket  Down, 

•  IVostwioh,  Quart.  Jouf-n.  (?*v/.  Soe,,  IS.S.S,  toL  xi.  p.  103.  Blackmore,  *•  Flint 
rhii^"  p.  1-. 

t  Fonnorly  dt>t4oribeJ  crrv^noouslv  as  Bo4  loft^ifrons. 
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forms  a  spur  between  the  valleys  of  the  Avon  and  the  Bourne, 
and  is,  in  fact,  a  continuation  of  Mizmaze  Hill,  from  which,  how- 
ever, it  is  cut  off  by  a  transverse  valley  about  30  feet  in  depth. 
The  siunmit  of  the  hiU  rises  to  an  elevation  of  about  100  feet 
above  the  waters  of  the  Avon  and  the  Bourne,  which  flow  on 
either  side  of  it,  and  unite  below  the  point  of  the  spur.  At  the 
summit  of  the  hill  the  gravel  attains  its  greatest  thickness,  which 
is  about  12  feet.  It  rests  on  an  irregular  surface  of  chalk,  occa- 
sionally running  down  into  pipes,  and  thins  out  towards  the  sides, 
ceasing  altogether  rather  more  than  half-way  down  the  hill.  In 
places,  there  is  chalk  rubble  or  gravel  in  a  chalky  matrix  at  the 
base.  It  consists  principally  of  subangular  flints,  a  few  Tertiary 
pebbles,  and  blocks  of  sandstone,  and  contains  a  larger  proportion 
of  Greensand  chert  than  the  Bemerton  gravel — ^the  whole  mixed 
with  a  variable  proportion  of  sand  and  stiff  clay,  and  for  the  most 
part  deeply  stained  by  iron.  Many  of  the  large  flints  are  said  to 
present  no  signs  of  wearing  by  water  transport.  On  the  slope  of 
the  hill,  near  the  base  of  the  gravel,  a  narrow  seam  of  sand  was 
found  to  contain  some  land  shells  of  the  genera  Selix,  Pupa,  and 
Zita.  No  mammalian  remains,  with  the  exception  of  a  tooth  of 
horse,  have  been  found  in  the  gravel. 

A  very  large  nimiber  of  flint  implements  have  been  discovered 
here,  mostly  of  the  pointed  lanceolate  form ;  some  of  ovate  and 
other  forms,  including  a  scraper,  have  also  occurred.  Most  of 
them  are  now  in  the  Blackmore  Museimi.  More  than  one 
implement  is  of  chert.  In  about  150  yards  of  gravel,  exca- 
vated to  form  a  cellar  at  Elm  Gbove,  Milford  Hill,  no  less 
than  twenty  implements  of  different  forms  were  found,  prin- 
cipally by  Mr.  James  Brown.  Dr.  Blackmore  observes  that  the 
implements  on  the  side  of  the  hill  are  relatively  only  half  as 
numerous  as  on  the  top,  and  that  the  condition  of  their  surface 
varies  considerably,  the  majority  being  water- worn,  but  others 
having  their  edges  and  angles  as  sharp  as  if  they  had  been  made 
yesterday.  The  degree  of  staining  also  varies,  and  is  not  always 
due  to  their  present  position  in  the  gravel,  some  deeply  stained 
having  been  dug  out  of  the  chalk  rubble  at  the  base,  where  they 
lay  side  by  side  with  fragments  of  flint  which  retained  their 
original  colour ;  and,  on  the  other  hand,  perfectly  unstained 
specimens  having  been  obtained  from  the  dark  ochreous  gravel. 
Many  implements  were  observed  in  situ  by  Mr.  Wheaton, 
Mr.  James  Brown,  and  others;   and  they  were  found  scattered 
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^     .X-    2»»sr.    bnt    the    majoritr    low  dom 

-a*.      ^&*BT  IT  them  are  extremelr  nide ;  in 

•nus-   j?i    less  skilfully   made   than  most 
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.;^»^  •v..-»'>'l'-'  iiupl'-nicuts,  of  whiih  a  luugnilicoDt  spwi- 
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men  is  Bhown  in  Fig.  472,  It  is  of  light  grey  flint,  witli  the 
natural  cruat  on  part  of  the  hase.  The  face  not  shown  ia  roughly 
chipped,  but  it  has  been  neatly  wrought  at  the  edge  to  a  sym- 
metrical  form.     Its  angles  are  but  slightly  rounded. 

A  scraper-like  implement  from  Britford,  a  short  distance  below 
Sftliabury,  is  in  the  Blackmore  Museum. 

About  six  miles  below  Salisbury,  in  gravel,  near  Downton,*  and  at 
on  elevation  of  about  150  feet  above  the  river  Avon,  Mr.  Preatwioh 
has  found  a  small  ovate  implement,  in  form  like  Fig.  456,  but  more 
aharply  pointed,  and  only  3  inches  in  length.  Between  the  pit  in 
which  it  was  found,  and  the  river,  two  gravel  terraces  occur,  one 
80  to  110  feet,  and  the  other  40  to  60  foot,  above  its  level. 

About  five  miles  farther  down  the  valley  of  the  Avon,  and  about 
half  a  mile  south-west  of  Fordingbridge,  at  Ashfordt  (the  now  rail- 
way-station), is  a  gravel-pit 
which  was  largely  worked 
for  the  purpose  of  ballasting 
the  railway,  and  in  this 
gravel  also  implements  have 
been  found;  first  by  Mr. 
Toomer,  of  Salisbury,  in 
1866,  and  aubaequontly  by 
Mr.  James  Brown,  myself, 
and  others.  Four  or  five 
of  these  are  preserved  in  the 
Blackmore  Museum,  one  of 
which  ia  ahown  in  Fig.  473. 
It  is  of  ochrcoua  flint,  with 
the  angles  slightly  water- 
worn.  Some  of  the  speci- 
mens found  in  thia  gravel 
have  been  much  rolled. 

The  gravel  here  restaupon 
Tertiary  bods,  and  conaiats 
principally  of  subangular 
flints,  with  many  Lower  Tertiary  pebblea,  a  few  pieces  of  greenaand, 
iron-stono,  and  more  rarely  quartz  pebbles  among  them.  The  beds 
are  about  10  feet  thick,  and  their  height  above  the  river  about  40 
feet.    Remains  of  mammoth  ♦  have  been  found  in  them. 

•  Qmri.  Journ.  Otoi.  ff*-.,  1872,  vol.  ixviii.  p.  39.  t  l^^F^"  ^Al' 

t  "  Flint  Chips,"  p.  28 ;  Codrington,  Q*<rt.  Jimrn.  OmI.  8o€.,  18T0,  roL  xni.  p.  Stt. 
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Farther  down  the  course  of  the  Avon,  Faleeolithio  imp) 
have  not  as  yet  been  found ;  and  in  the  hasin  of  the  Stoui-,  which 
jcRUs  the  Avon  at  Cbristchnrch,  hut  one  disooveij  has  been  made. 
This  was  of  a  small  brown  ochreous  implement,  made  from  a  large 
external  flake,  trimmed  into  a  somewhat  kidney-shaped  outline, 
and  having  its  edges  worn  round,  and  its  angles  wat«vwoin.  It 
was  found  at  "Wimhomo  Minster,  by  Mr.  W.  F.  Tiffin,  of  Salisbury, 
in  gravel  brought  from  a  pit  in  the  neighbourhood,  and  not  in  situ. 
I  have  searched  for  implements,  but  in  vain,  in  some  of  the  pits 
near  Wimhom^  thongh 
the  gravel,  especially  at 
Oakley,  has  all  the  charac- 
ters of  a  deposit  likely  to 
contain  them. 

Though  the  united  Avon 
and  Stour  now  find  their 
f|  way  into  the  sea  near 
Christchurch,  it  seems  pro- 
bable, as  will  subsequently 
be  shown,  that  they  were 
in  remote  times  affinents 
of  a  river  running  from 
west  to  east,  and  that  a 
portion  of  this  river,  now 
ividened  out  by  the  sea, 
has  become  the  Solent,  be- 
tween the  Isle  of  Wight 
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and  the  miinlind  The  course  of  this  ancient  river  appears  to 
hiive  been  i  little  to  the  south  and  seaward  of  the  present  hnc  of 
tbo  const  at  Bournemouth ;  and  Rome  of  the  gravels  which  formerlv 
liiuil  its  valley  now  cap  the  clifTiS  for  some  distance  between  I'oole 
llarlMnir  and  Ilongistbury  Head,  as  well  as  those  farther  east. 

In  these  gravels  several  Palicolithic  implements  have  been  found; 
tho  first  iu  1S(}G,'  by  Mr.  Alfred  11.  Stevens,  of  Salisburj-,  and  sub- 
riitiweiitly  by  Dr.  11.  P.  Blackmore,  my  son,  P.  Norman  Evans. 
Mr,  Albert  Way,  and  others.  They  have  for  the  most  part  Iteen 
found  in  the  gravel,  after  it  had  been  dug  and  spread  ujK>n 
the  nmds ;  but  Dr.  Illackmore  found  an  implement  ih  gitii,  and 
two  i>r  three  i-ough  flakes,  close  to  Boscombc  Mouth,  at  almost 
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the  highest  point  of  the  diff,  more  than  100  feet  above  the  sea- 
level. 

This  implement,  which  is  neatly  white  and  trnworn,  is  preaerved  in  the 
Blockmore  Mnseom,  and  is  represented  in  Fig.  474.  Implements  of 
other  forms  have  also  been  found  in  the  gravel  dug  in  the  neighbonrhood 
of  Boscombe.  Among  them  is  a  side  scraper  8^  inches  long,  and  of  the 
same  type  as  that  from  Santon  Cownham,  Fig.  487.  It  was  found  by 
Mrs.  E.  Sandars,  of  Boarnemonth,  who  has  kmdiy  added  it  to  my  collec- 
tion.   A  rade  cfaopper-like  im^ement  was  also  fonnd  there.    The  finest. 


Fig.  470- — BoauBDbo,  BoazBonailb.  | 

however,  of  all  the  Boscombe  implements  is  that  shown  in  Fig.  476. 
which  was  found  by  my  son  Norman,  in  1808.  It  has  nnfortnnatoly  lost 
a  portion  near  the  base,  through  a  crack  in  the  stone,  but  is  otherwise 
perfect.  The  material  is  not,  oa  usual,  flint  from  the  Chalk,  but  ohett  from 
the  Greensand.  The  surface  is  sli^tly  oohrcous,  and  to  some  extent 
Inatrons.  I  have  fonnd  a  flake  of  flint  in  the  gravel  in  the  railway- onttio^i 
east  of  Boscombe.    Other  implements  have  been  fonnd  in  giav^  vhieh  h 


558 


RIVBB-DKIFI  nfPLBHBinS. 


[chap.  ZXIIl. 

believed  to  have  been  dng  to  the  wast  of  Botmemonth,  near  the  Boante 
Vallej'  Pottery  and  the  turnpike  on  the  Poole  road.  That  shown  in  I^. 
476  viae  found  by  Miss  Way,  and  has  idndly  bean  brought  under  my 
notice  by  her  &ther,  Mr.  Albert  Way,  F.S.A.  It  is  of  fimt,  now  of  a 
milky-white  colour.  Mr.  Way  has  found  three  or  four  other  Bpecimeni 
of  much  the  eame  character.  I  have  two  large,  rather  ooaraely  cfaipjied, 
irregularly  oval  epecimens  &om  the  same  gravels,  both  found  by  my  aou 
Nonnan. 

The  beds  near  the  turnpike  are  from  about  6  to  8  feet  thick,  and 
rest  on  a  slightly  irregular  surface  of  Lower  Bagshot  sands.  The 
gravel  coueiets  principally  of  subangular  and  rolled  flints,  a  few 
Tertiary  pebbles,  a  considerable  proportion  of  small  quartz  pebbles, 


and  a  few  fragments  of  old  rocks  and  Greensand  chert ;  the  whole 
in  a  sandy  matrix,  and  ha\'ing  in  places  some  sandy  ecams.  I  am 
not  aware  of  any  mammalian  or  molluscan  remains  ba^'ing  been 
found  in  them.  They  are  nearly,  if  not  quite,  on  the  summit  of 
table-land,  slightly  inclining  seawards,  and  with  the  valley  of  the 
Bourne  to  the  north,  with  higher  ground  beyond  it,  and  also  to 
the  west.  The  surface  near  the  turnpike  is  about  130  feet  above 
the  mean  sea-level. 

Following  the  presumed  course  of  the  ancient  river  Solent  for 
about  ten  miles  eastward,  along  what  is  now  the  coast,  we  come  to 
Barton.  For  the  whole  distance  the  land  to  the  north  is  thickly 
capped  with  gravel ;  and  at  Barton,  on  the  alopc  of  the  cliff,  a 


VALLEY   OF   THE   AXE.  559 

flat;  oval  implement,  6  inches  long,  and  in  form  much  like  that 
from  Hill  Head,  Fig.  466,  was  foimd  by  an  o£S[cer  of  the  Coast- 
guard, and  has  since  been  presented  to  the  Christy  Collection  by 
Mr.  Albert  Way,  F.S.A. 

Assuming  the  existence  of  this  ancient  river  flowing  at  an 
elevation  of  upwards  of  100  feet  above  the  present  level  of  the 
sea  at  Bournemouth,  its  western  sources  must  have  drained  much 
the  same  basin  as  that  of  the  rivers  now  discharging  into  Poole 
Harbour;  but  without  at  present  entering  into  that  question,  I 
may  mention  the  discovery  of  a  Pahcolithic  implement  at  Dewlish, 
about  three  miles  north  of  Piddletown,  Dorsetshire,  by  Mr.  James 
Brown,  of  Salisbury.  It  is  very  neatly  chipped,  but  slightly  am- 
symmetrical  in  form,  one  side  being  straight  and  the  other  curved ; 
but  in  general  character  it  resembles  Fig.  430,  from  Thetford, 
having  been  made  from  a  large  flake,  and  showing  the  original 
crust  of  the  flint  at  its  base.  It  was  foimd  on  the  surface,  at  the 
top  of  a  high  hill,  at  no  great  distance  from  the  branch  of  the 
Trent,  or  Piddle,  which  flows  past  Dewlish.  Elephant  •  remains 
have  been  foimd  near  the  same  place,  which  have,  however,  been 
assigned  to  ElepJuis  mertdmialia. 

In  the  Blackmore  Museimi  are  four  implements  of  chert,  of  oval 
and  tongue-shaped  types,  found  during  the  erection  of  the  tele- 
graph posts  between  Chard  and  Axminster.  There  is  also 
another  thin  oval  implement  of  ochreous  flint,  7^  inches  long  and 
3  J  broad,  which  was  foxmd  near  Colyton,  Devon.  The  exact 
locality  where  those  first  mentioned  were  found  is  unknown  ;  but 
it  ap{>ears  probable  that  the  gravel,  like  that  at  Colyton,  belongs 
to  the  valley  of  the  Axe,  in  which  it  is  very  desirable  that  fiirther 
search  should  be  made. 

With  the  exception  of  those  from  the  bone-caves  of  Devonshire, 
no  Pakoolithic  implements  have  as  yet  been  found  farther  west  in 
Britain. 

•  •*  Flint  Chips,**  i>.  28. 


CHAPTER  XXIV. 

FORMS  AND  CHARACTERISTICS  OF  IMPLEMENTS  FROM  THE 

RIVER  DRIFT. 

Having  now  briefly  described  the  circumstances  of  the  discovery  of 
these  Palaeolithic  implements  in  various  localities  in  England,  and 
given  illustrations  showing  their  usual  forms,  it  will  be  well  to  say  a 
few  words  as  to  their  character  and  uses.  The  general  resemblance 
in  form  between  the  series  of  implements  found  in  the  River  Drift 
of  England  and  in  that  of  France  is  obvious  to  all  who  have  had 
the  opportunity  of  examining  collections  formed  in  the  two 
countries ;  while  the  character  of  the  deposits  and  of  the  asso- 
ciated mammalian  and  molluscan  remains  being  also  the  same,  the 
implements  in  each  may  be  regarded  as  of  the  same  age,  and 
formed  by  the  same  race  of  men.  In  my  former  attempt  at  classi* 
fying  them  I  therefore  took  my  characteristic  specimens  indiffer- 
ently from  either  side  of  the  Channel;  more  especially  as  in 
1861,  when  I  drew  the  plate*  illustrative  of  the  different  types, 
but  few  discoveries  had  been  made  in  England.  As  this  plate 
has  been  considered  useful  as  affording  a  convenient  conspectus  of 
the  prevailing  forms  found  in  the  River  Drift,  I  make  no  apology 
for  here  reproducing  it  in  a  somewhat  modified  form,  though 
many  of  the  specimens  engraved  are  of  French  and  not  of  British 
origin.  In  conjunction  with  the  woodcuts  given  in  the  text,  the 
two  plates  into  which  it  is  now  divided  will  give  a  fairly  complete 
idea  of  most  of  the  forms  of  PalaDolithic  implements. 

In  first  >\Titing  on  this  subject  in  18o9,t  I  di\ided  these  imple- 
ments generally  into  three  classes,  as  follows  : — 

1.  Flint  flakes  apparently  intended  for  arrow-heads  or  knives. 

2.  Pointed  weapons  analogous  to  lance  or  spear-heads. 

3.  Oval  or   almond-shaped  implements  presenting  a   cutting 
edge  all  round. 

♦  Arehaoi.f  vol.  xxxix.  pi.  iv. 

t  FhiL  TroHS.y  1860,  p.  310.     Arch.,  vol.  xxxviii.  p.  2S9. 
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I  stated,  at  the  same  time,  that  of  the  second  class  there  wore 
two  varieties,  the  one  with  a  rounded  cutting  point,  and  the  other 
acutely  pointed ;  and  that  there  was  also  so  much  diversity  in  their 
forms,  that  the  classes,  especially  the  second  and  third,  might  be 
Biiid  to  blend,  or  run  one  into  the  other.  In  reconsidering  the 
question  in  1861,*  I  saw  but  little  to  alter  in  the  proposed  classi- 
tication,  and  even  now  find  no  cause  for  suggesting  any  material 
modification,  though  there  are  certainly  some  additional  t^'pcs  to 
bo  described  besides  those  with  which  I  was  then  acquainted. 

Mr.  E.  T.  Stevens,  t  who  has  had  as  much  experience  as  any  one 
in  classifying  these  implements,  has  suggested  a  somewhat  difierent 
arrangement  of  the  forms,  dividing  them  under  seven  heads ;  and 
in  the  following  remarks  I  shall  adopt  some  of  his  terminology, 
though  slightly  departing  from  his  order  of  sequence. 

FLAKES. 

These  may  be  divided  in  the  same  manner  as  those  belonging  to 
the  Surface  or  Neolithic  Period,  into  external,  ridged,  flat,  and 
polygonal.  They  are  cither  simple  or  unworked,  or  wrought  into 
form  along  the  whole  or  part  of  the  edge. 

1.  External  flakes,  or  those  first  struck  off  a  block  of  flint,  the 
crust  of  which  forms  their  convex  face,  are  of  common  occurrence 
in  the  River  Drift,  but  they  are  not  often  noticed  or  preserved  by 
the  workmen.  Many  of  them  are  probably  mere  spalls  resulting 
from  the  manufacture  of  the  more  highly  wrought  implements. 
Some  few,  however,  appear  to  have  been  utilized  as  tools,  appa- 
rently for  scraping. 

2.  Ridged  flakes,  or  those  of  triangular  section  with  a  single 
ridge  formed  by  two  facets  on  the  convex  face,  are  extremely  rare 
in  the  gravel-deposits,  though  occasionally  found.  Indeed,  the  art 
of  making  long  narrow  flakes,  such  as  abounded  in  Denmark  in 
Neolithic  times,  and  are  not  uncommon  in  Britain,  seems  to 
have  been  almost  unknown  to  the  men  whoso  relics  wo  find  in 
the  River  Drift ;  unless,  perhaps,  their  absence  in  the  gravel  may 
be  accounted  for  in  some  other  way  than  by  their  non-existence.  It 
is,  indeed,  possible  that  the  implements  found  in  the  River  Gravels 
were  those  for  outdoor,  and  not  for  domestic  use ;  and  certainly, 
in  some  of  the  cave-deposits,  where  the  large  implements  are 
extremely  scarce,   these  skilfully  formed  long  flakes   occur   ia 

•  Arch.,  vol.  xxxix.,  p.  67.  t  "  ilint  Chlp%"  p.  41. 
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coiiidderable  numbers.  CrenerallT  quaking,  tlie  propcxtion  of 
flakes  to  the  more  highly  wrought  implements  appears  also  to  be 
far  greater  in  the  caves  than  that  in  the  giavela.  This  ajqurent 
greater  abundance  may,  however,  to  some  extent  be  due  to  the 
flakes  in  the  gravel  escaping  the  notice  of  the  workmen. 

'3.  Flat  flakes  are  more  common,  but  these  are  nsuallv  shorter, 
thicker,  and  broader  than  those  of  the  Surface  Period.  Thev 
frequently  exhibit  that  minute  chipping  at  the  edge  which  is  pro- 
bably the  result  of  wear  from  scraping  some  hard  sabstance,  such 
as  bone  or  even  wood.  Occasionally  a  notch  has  been  worn  in  the 
edge  of  the  flake,  as  if  the  object  scraped  had  been  cylindricaL 

4.  Polygonal  flakes  are  those  most  abundant  in  the  River  Drift ; 
but  the  large,  broad  flakes  of  this  character,  such  as  are  common 
in  the  vuUcy  of  the  Somme,  and  especially  in  its  lower  deposits, 
as  at  Monticrs,  near  Amiens,  are  exceedingly  rare  in  England. 
Fig.  4C1,  from  Reculvcr,  is  a  flake  of  this  character,  but  I  am 
not  sure  whether  it  does  not,  more  properly  speaking,  come  under 
the  head  of  a  trimmed  flake,  as  it  appears  to  have  secondary  work- 
ing along  the  edges.  It  is  worth  while  remarking,  that  man? 
of  the  French  specimens  have  the  edge  worn  away  by  use,  just  od 
one  side  of  the  bulb  of  percussion,  at  a  place  where  there  is  gene- 
rally a  clean  sharp  edge  in  a  newly  made  flake  of  this  form. 
Possibly  similar  marks  of  use  may  be  apparent  on  English  speci- 
mens when  found. 

Taken  as  a  whole,  the  simple  flakes  of  the  River-Drift  Period 
may  be  described  as  larger,  coarser,  thicker,  and  broader  than 
tlioso  of  the  Surface  Period,  or  of  caves  of  later  date  than  Lc 
Moustier.  Their  use  appears  to  have  been  for  cutting  and  scrap- 
ing whatever  required  to  be  cut  or  scraped. 

I  formerly  regarded  some  of  them  as  having  possibly  been 
arrow-heads,  but  the  extreme  rarity  of  any  light,  sharp-pointed 
flakes,  and  the  absence  of  any  evidence  that  those  who  fashioned 
them  were  acquainted  with  the  use  of  the  bow,  render  this  assimip- 
tion  almost  untenable.  It  is,  however,  barely  possible  that  some 
may  have  served  to  tip  spears  or  lances. 

TRIMMED   FLAKES. 

One  of  the  commonest  forms  into  which  flint  flakes  were  fashioned 
in  Neolithic  times  is  that  produced  by  trimming  the  end  of  the 
flake  to  a  semicircular  bevelled  edge.     To  this  form  the  name  of 
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*' scraper"  has  been  applied,  from  its  still  being  used  in  that 
capacity  by  the  Esquimaux.  The  same,  or  nearly  the  same, 
form  occurs  among  the  instruments  belonging  to  the  Pahcolithic 
l*criod.  Such  scrapers  are  very  abundant  in  some  of  the  French 
caves,  and,  as  has  already  been  seen,  are  not  wanting  in  Kent's 
Cavern  and  in  other  British  caves.  They  are,  however,  of  very 
rare  occurrence  in  the  River  Drift,  and  when  found,  are  hardly 
ever  trimmed  to  so  regular  and  neatly  chipped  a  segmental  edge 
as  those  either  from  the  surface  or  the  caves. 

Occasionally  the  end  of  a  flake  has  been  worked  to  a  quadrantal 
edge,  so  that  one  of  the  straight  sides  is  much  longer  than  the 
other.  In  some  cases  the  end  of  the  flake  appears  to  have  become 
rounded  by  wear  rather  than  by  trimming. 

The  implement  from  Icklingham,  Fig.  424,  formed  from  a 
polygonal  flake,  is  very  scraper-like  in  character,  but  its  convex  face 
shows  a  great  many  more  facets  than  is  usual  with  the  scrapers  of 
the  Neolithic  Period.  A  more  characteristic  scraper  is  that  from 
High  Lodge  HiU,  Fig.  426. 

There  is  another  form  which,  when  of  large  size,  seems  almost  pecu- 
liar to  the  caves  and  the  River  Drift,  and  to  which  the  term  "  side 
scraper  "  may  be  applied.  The  instruments  of  this  kind  are  made 
from  broad  flakes,  usually  about  twice  as  broad  as  they  are  long.  The 
butt-end  of  the  flake — ^that  at  which  the  blow  was  administered  to 
strike  it  off  from  the  parent  block — ^is  either  left  blunt,  or  trimmed 
into  such  a  form  as  may  conveniently  be  held  in  the  hand ;  the 
other  end,  which,  owing  to  the  great  breadth  of  the  flake,  forms 
the  side  of  the  implement,  is  trimmed  to  a  segmental  edge  by 
blows  given  on  the  flat  inner  face  of  the  flake,  which  is  left  as 
originally  produced.  Figs.  437  and  453  show  implements  of  the 
side-scraper  form  in  flint,  and  Fig.  443  one  less  careAilly  finished 
in  quartzite.  The  edge  is  in  some  instances  much  more  acute 
than  in  others.  They  appear  to  have  been  held  in  the  hand,  and 
used  in  some  cases  for  cutting  or  chopping,  and  in  others  for 
scraping.  There  are  some  implements  which  have  been  made 
from  broad  flakes,  but  which  have  both  faces  more  or  less  trimmed, 
so  as  to  come  perhaps  more  properly  under  another  category. 
Another  form  of  trimmed  flake  is  that  in  which  the  side  edges 
have  received  their  outline  by  secondary  chipping,  as  in  Fig.  431. 
Occasionally  they  are  worked  to  a  sharp  point ;  and  when 
large,  and  boldly  re-chipped  on  the  convex  face,  merge  in  what 
has  been  termed  the  shoe-shaped  type. 

oo2 
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POINTED   IMPLEMENTS. 


These  are  very  various  in  form,  and  present  great  difficulties  in 
any  attempt  to  classify  them.  There  are,  however,  some  charac- 
teristic types,  to  attain  which  would  seem  to  have  been  the  aim  of 
those  who  made  the  implements,  though  they  were  not  always 
succcssM,  and  an  innumerable  variety  of  intermediate  forms  has 
been  the  rcsidt.  To  one  of  these  types  Mr.  Stevens  lias  applied 
the  term  "  pear-shaped ;  "  but  though  the  outline  may  be  that  of  a 
pear,  the  section  is  so  different  that  the  term  seems  open  to  objec- 
tion. I  would  rather  follow  the  nomenclature  of  the  French 
quarrymen,  who  have  given  the  name  of  langues-de-chat  to  these 
implements ;  and  term  them  "  tongue-shaped.'*  They  are,  indeed, 
as  varied  in  their  forms  as  the  tongues  of  the  different  members 
of  the  higher  orders  of  the  animal  creation,  including  both  birds 
and  beasts,  and  range  as  widely  in  their  proportions,  but  they 
still  retain  a  genei^l  resemblance  to  a  tongue.  They  are  either 
acute  or  round  at  the  point,  and  the  side  edges  usually  are  sharp ; 
but  the  characteristics  of  the  form  are  that  the  greatest  thickness 
of  the  implement  is  far  nearer  to  the  butt  than  to  the  point,  and 
that  the  butt  is  more  or  less  truncated.  Fig.  428  gives  a  typical 
example  of  a  long,  narrow,  acutely  pointed,  tongue-shaped  imple- 
ment equally  convex  on  both  faces,  with  straight  side  edges,  and 
thick  truncated  butt  trimmed  into  form.  Fig.  417,  though  so 
different  in  proportions,  is  a  short  implement  of  the  same  character. 
Fig.  427  affords  an  example  of  a  broader  variety,  with  a  rounded 
point,  and  Fig.  447  of  one  broader  still. 

Figs.  458  and  4G3  may  be  described  as  tongue-shaped  imple- 
ments with  incurved  sides ;  Fig.  433  as  kite-like ;  Figs.  420  and 
472  as  ovate ;  and  Fig.  423  as  subtriangular ;  but  the  general 
form  of  the  implements  is  still,  in  each  instance,  tongue-shaped. 
It  is  frequently  the  case  that  one  face  of  these  implements  is  more 
convex  than  the  other. 

-fVnothcr  variety  shows  upon  the  rounded  butt  some  considerable 
portion  of  the  outer  surface  of  the  original  pebble  or  flint  from 
which  the  implement  was  made,  as  in  Fig.  457.  All  such  seem 
to  belong  to  this  same  class,  the  character  of  the  butt  proving 
beyond  all  doubt  that  it  was  the  pointed  end  that  was  used  for 
cutting  or  piercing,  while  the  butt-end,  as  is  almost  universally 
the  case  with  the  tongue-shaped  implements,  is  adapted  for  being 
held  in  the  hand. 


POINTED  IMPLEMENTS.  565 

I  was  at  one  time  inolined  to  tUnk  that  a  considerable  proportion 
of  these  instruments  might  have  been  attached  to  shafts,  so  as  to 
serve  for  spear  or  javelin-heads ;  but  so  few  of  them  are  chipped  at 
the  butt-end  in  so  rough  a  maimer  as  to  render  them  inconvenient 
to  be  held  in  the  hand,  that  their  use  as  spear-heads  is  very 
doubtM.  The  acutely  pointed  instruments  appear,  however,  to 
be  rather  weapons  of  offence  than  mere  tools  or  implements  and  not 
improbably  were  used  in  the  chase.  Those  with  rounded  points 
appear  to  have  been  rather  tools  or  implements  for  the  ordinary 
purposes  of  life.  Some  of  them  show  marks  of  wear  at  the  end, 
us  if  they  had  been  used  for  chopping ;  and  others  at  each  side, 
as  if  produced  by  boring  some  hard  substance.  They  may  have 
been  used  for  digging  in  the  ground ;  for  cutting  holes  through 
ice,  for  fishing  purposes,  as  suggested  by  Mr.  Prestwich ;  or  even 
for  tilling  the  ground,  were  those  who  fashioned  them  acquainted 
with  agriculture,  which  I  must  confess  appears  to  me  impro- 
bable. 

Another  form  of  pointed  implement  is  flat  on  one  face,  and  con- 
vex on  the  other.  The  flat  face  has  frequently  been  produced  by 
a  single  blow,  so  that  the  form  might  be  regarded  as  a  variety  of 
trimmed  flake.  The  convex  face  has,  however,  in  general  been 
fashioned  by  bold  strokes,  in  the  same  manner  as  the  more  com- 
mon forms  of  large  implements.  In  typical  specimens  the  butt  is 
thick,  and  the  whole  form  is  so  like  that  of  a  shoe,  that  the  term 
''  shoe-shaped  '*  has  been  applied  to  it.  For  the  thinner  speci- 
mens I  would  suggest  the  term  ''  flat-faced."  Specimens  of  the 
shoe-shaped  and  flat-faced  types  are  given  in  Figs.  429  and  430. 
It  is  hard  to  say  what  particular  purpose  such  instruments 
were  intended  to  serve. 

Another  form  of  pointed  implement  has  a  sharp  edge  along  one 
side  and  at  the  point  only,  the  other  side  being  left  thick,  and 
occasionally  with  the  natural  crust  of  the  flint  upon  it.  Such 
thick-backed  single-edged  implements  appear  to  have  served  as 
knives  of  the  rudest  kind.  Fig.  10  in  Plate  I.  shows  a  specimen 
of  this  character. 

In  other  cases  the  end  of  a  long  nodule  of  flint  has  been  chipped 
to  a  pointed  form,  as  in  Fig.  418 ;  or  a  flint  has  been  converted 
by  hulf-a-dozen  blows  into  a  rude  pointed  implement,  probably  to 
serve  some  temporary  purpose.  If,  after  being  used,  they  were 
thrown  away,  as  not  being  worth  preser>'ing,  their  abundance  in 
some  gravels  is  the  less  remarkable. 
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There  is  yet  another  large  aabdiyiaum  of  ihe  pointed  imfle- 
mentsy  in  which  the  butt  is  chipped  to  a  ahazper  edge  thaa  in  tboie 
to  which  the  name  of  ^' tongue-shaped ''  more  prapedy  qplifla 
They  pass  imperceptibly  from  the  tongue-shaped,  at  one  end  of  the 
series,  into  the  oyied  or  almond-shaped  implementi^  preiflnting  i 
cutting  edge  all  round,  at  the  other.  For  these  latter  I  wouU 
propose  the  name  of 

SHAnP-BDOCBD  DCPLEMEMTS. 

These  are  usually  almost  equally  conyex  on  the  two  huxB,  fani 
Tary  in  form,  being  most  frequently  ovate— 4hat  is  to  say,  rounded 
at  both  ends,  but  having  one  end  broader  than  the  other — o?il, 
with  the  two  ends  similar,  or  nearly  so,  and  almqnd-shaped, 
with  one  end  pointed.  Barer  forms  of  the  same  character  tie 
heart-shaped,  subtriangular,  loasenge-shaped,  and  lunate.  To 
these  must  be  added  the  form  to  which  the  term  '^  peroh-backed'' 
has  been  given,  from  its  resembbmce  to  that  fish ;  and  that  to 
which  Mr.  Stevens  has  applied  the  term  "  discoidaL" 

The  ovate  sharp-zimmed  implements  vary  considerably  in  sixe^ 
and  also  in  general  proportion.  Specimens  of  the  type  may  be 
seen  in  Figs.  456  and  467. 

In  some  of  these  ovate  specimens  a  flat  place  has  been  inten- 
tionally left  on  one  of  the  sides  towards  the  broad  end,  apparently 
to  facilitate  its  being  held  in  the  hand  and  used  as  a  knife.  In 
some  of  the  implements,  which,  like  several  of  those  from  Hoxne, 
have  lain  in  brick-earth  instead  of  gravel,  so  that  the  edges  are 
uninjured,  minute  marks  of  wear,  as  if  from  scraping  or  cutting, 
may  be  seen  on  the  edges,  principally  opposite  to  this  flat  spot. 

Both  these  and  the  oval  sharp-rinmied  implements  are,  as  a 
rule,  thin  in  proportion  to  their  size.  Specimens  of  the  latter 
form  are  shown  in  Figs.  421  and  466. 

The  typical  almond-shaped  implements  are  scarcer  than  either 
of  the  foregoing.  They  also  occasionally  exhibit  the  flat  spot 
already  described  on  one  of  their  sides.  A  remarkably  sym- 
metrical and  short  example  of  this  form  is  shown  in  Fig.  435. 

The  heart-shaped  sharp-rimmed  implements  are  rare,  and 
resemble  the  subtriangular,  with  the  exception  of  their  having  a 
slight  curvature  inwards  at  the  base.  One  of  these  is  shown  in 
Fig.  432.  Mr.  Stevens  considers  that  if  any  of  the  drift  imple- 
ments were  used  as  spear-heads,  they  were  of  this  form. 
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Tho  subtriangular  sharp-rimmed  implements  are  much  rarer 
than  those  of  the  tongue-shaped  character,  in  which  the  base  of 
the  triangle  is  blunt.  Fig.  471,  however,  belongs  to  this  class, 
though  it  is  much  rounded  at  the  point.  Some  of  the  cave 
implements,  like  Fig.  386,  are  intermediate  between  this  and  the 
ovate  form.  Among  the  curious  implements,  apparently  of 
Palaeolithic  age,  which  have  been  found  in  some  abundance  in 
parts  of  Poitou,  the  sharp-rimmed  subtriangular  type  is  common. 

The  lozenge-shaped  implements  of  this  class  are  pointed  at  each 
end,  but  the  sides  are  never  straight.  Fig.  440  shows  a  thick 
specimen  of  this  form.  Some  of  the  large  flat  implements  from 
tho  valley  of  the  Somme  are  more  of  the  pointed  oval  or  vesica 
piscis  form  than  lozenge-shaped. 

The  lunate  and  perch-backed  implements,  having  one  side  con- 
siderably more  curved  than  the  other,  are  very  scarce,  but  more 
have  been  found  at  Santon  Downham  than  elsewhere.  One 
of  these  is  shown  in  Fig.  436,  and  another  from  Shrub  Hill  in 
Fig.  448.  They  are  possibly  mere  accidental  varieties  of  the 
ovul  or  ovate  form ;  and,  indeed,  it  seems  doubtftd  whether  it  is 
worth  while  to  insist  much  on  these  subdivisions  of  form,  many 
of  which  must,  no  doubt,  have  resulted  from  the  manner  in 
which  the  flint  happened  to  break  during  the  process  of  manu- 
facture. Though,  therefore,  I  have  here  attempted  a  somewhat 
detailed  classification,  I  by  no  means  wish  it  to  be  supposed 
that  I  consider  each  form  of  implement  to  have  been  specially 
made  to  serve  some  special  requirement,  as  is  the  case  with  many 
of  the  tools  and  weapons  of  tho  present  day.  I  am  far  more  ready 
to  think  that  only  two  main  di\'isions  can  be  established,  though 
even  these  may  be  said  to  shade  off  into  each  other ;  I  mean  pointed 
implements  for  piercing,  digging,  or  boring,  and  sharp-edged 
implements  for  cutting  or  scraping. 

Tho  discoidal  implements  are  described  by  Mr.  Stevens*  as 
verj'  coarsely  worked  ;  in  typical  specimens,  nearly  circular, 
very  thick  in  the  centre,  and  brought  to  an  edge  all  round. 
Ho  thinks  they  may  have  been  used  as  missiles.  The  same 
may  be  said  of  polygonal  blocks  of  flint,  from  the  whole  surfiice 
of  which  broad  flakes  have  been  dislodged  by  blows  given  in 
various  directions.  They  may,  however,  possibly  be  only  cores. 
In  form  they  much  resemble  the  blocks  or  "knuder"  from  the 
Danish  kjokken-moddings. 

♦  "FlmtChip«,"p.  41. 
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I  have  never  seen  any  of  the  long  prismatio  cores  firom  the  Biver 
Drift,  though  some  are  of  rather  regular  form.  A  few  luumner- 
stones,  such  as  must  have  heen  used  in  fiMhioning  the  flint  imple- 
ments, have  heen  found.  It  is,  however,  difficult,  among  a  mass 
of  rolled  and  water- worn  pehbles,  to  recognize  with  certainty  such 
as  have  served  as  hammers. 

If  to  the  more  regular  types  embraced  in  the  foregoing  daanfica- 
tion  we  add  a  considerable  number  of  roughly  chipped,  nnsym- 
metrical,  but,  generally  speaking,  pointed  forms  of  implements, 
and  a  few  abnormal  shapes,  as,  for  instance,  that  shown  in  Fig.  444, 
we  shall  have  a  good  idea  of  the  character  of  the  stone  implementi 
hitherto  discovered  in  the  River  Drift,  whether  of  England  or 
France. 

A  glance  at  the  figures  will  at  once  show  how  different  in 
character  they  are,  as  a  whole,  fix)m  those  of  the  Sur&ce  or  Neo- 
lithic Period,  excepting,  of  course,  mere  flakes,  and  implementi 
made  from  them,  and  simple  blocks  and  hammer-stones.  So  fiir 
as  we  at  present  know,  not  a  single  implement  from  the  River  Drift 
has  been  sharpened  by  grinding  or  polishing,  though,  of  coiiTBe» 
it  would  be  unsafe  to  affirm  that  such  a  process  was  unknown  at 
the  time  when  they  were  in  use.  TTith  the  unpolished  implementa 
of  the  Neolithic  Period,  which  most  nearly  approach  those  of  the 
PalaDolithic  in  form,  it  will,  as  a  rule,  be  found  that  the  former  are 
intended  for  cutting  at  the  broader  end,  and  the  latter  at  the  nar- 
rower or  more  pointed  end.  Even  in  the  nature  of  the  chipping 
a  practised  observer  will,  in  most  instances,  discern  a  difference. 

WTien  first  treating  of  the  character  of  these  instruments  (in 
the  Archwologia*  now  thirteen  years  ago),  I  pointed  out  these 
differences  between  the  implements  of  the  two  periods  as  being 
marked  and  distinct ;  and  though  since  that  time,  frt>m  our  know- 
ledge of  the  form  and  character  of  the  stone  implements  of  both 
periods  having  been  much  enlarged,  some  few  exceptions  may  be 
made  to  a  too  sweeping  assertion  of  the  distinctions  between  the  two 
classes,  yet  on  the  whole  I  think  they  have  been  fully  sustained. 

Unground  flint  implements,  with  a  sharp  point  and  a  thick 
tnmcated  lmtt»  and,  in  fact,  what  I  have  termed  tongue-shaped  in 
form,  are,  for  instance,  no  longer  confined  to  the  drift,  but  have 
boon  found  by  myself,  with  jwlished  implements,  on  the  shores  of 
liOugh  Neagh,+  in  Ireland ;  and  yet,  though  analogous  in  form, 
they  differ  in  tho  character  of  the  workmanship,  and  in  their  pro- 

•  Vol.  xxxriii.  p.  291.  f  Arch,^  vol.  xli.  p.  401,  pi.  xriii.  9. 
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portions,  from  those  from  the  gravel.  The  difiPerence  is  such, 
that  though  possibly  a  single  specimen  might  pass  muster  as  of 
Palaeolithic  form,  yet  a  group  of  three  or  four  would  at  once  strike 
an  experienced  eye  as  presenting  other  characteristics. 

In  the  same  manner,  some  of  the  roughly  chipped  specimens 
from  Cissbury  and  elsewhere — such,  for  instance,  as  Fig.  28 — 
appear  to  be  of  the  tongue-shaped  type,  or  like  other  River-Drift 
forms.  These  are,  however,  exceptional  in  character;  and  as 
their  finding  appears  to  be  confined  to  the  sites  of  manufactories  of 
flint  implements,  where  a  very  large  proportion  of  the  specimens 
found  are  merely  ''wasters"  produced  in  the  manufacture,  it  is 
doubtful  how  far  they  are  to  be  regarded  as  finished  tools. 

On  this  subject  of  the  difference  in  character  between  the  Palaeo- 
lithic and  Neolithic  forms  I  have  been  severely  taken  to  task  by 
M.  Zinck,  in  the  Proceedings  of  the  Society  of  Northern  Antiquaries 
of  Copenhagen^*  who  has  figured  several  Danish  Neolithic  specimens 
in  juxtaposition  with  some  of  my  own  figures  of  implements  from 
the  drift.  In  many  cases,  however,  the  comparison  is  made  between 
implements  of  very  different  dimensions,  though,  by  being  drawn 
to  different  scales,  they  are  made  to  appear  of  the  same  size  in  the 
figures ;  and,  in  other  cases,  the  specimens  engraved  are  apparently 
unfinished,  or  merely  wasters  thrown  away. 

But  even  granting  that  these  exceptional  instances  of  resemblance 
can  be  found,  there  is  no  one  who  can  deny  that  the  general  fades 
of  a  collection  of  implements  from  the  River  Drift,  and  one  from  the 
surfSEice,  is  totally  and  entirely  distinct.  With  regard  to  the  Danish 
stone  antiquities,  I  think  I  may  safely  say  that  I  have  as  extensive 
a  collection  of  them  as  any  one  out  of  that  country ;  and  further, 
that  I  have  more  than  once  examined  the  collections,  both  public 
and  private,  at  Copenhagen,  as  well  as  at  Stockholm  and  Lund, 
and  yet  that  I  do  not  remember  to  have  seen  any  specimen — 
unless,  possibly,  a  mere  flake  or  rough  block — ^which,  if  placed 
before  me  without  comment,  I  should  have  taken  to  be  Pakco* 
lithic. 

In  most  cases,  even  if  a  similarity  of  form  should  be  found  to 
exist,  there  will  be  a  difference  in  the  character  of  the  snrfiice  of 
the  material ;  the  deep  staining  more  especially,  and  the  glossy 
surface  so  common  on  the  implements  from  the  gravel,  being  but 
rarely  met  with  on  those  from  the  sur&ce  soil. 

But  though,  on  the  whole,  so  widely  differing  from  the  imjde- 

•  Aarhogirf.  Nord.  Oldk,  og  Hist.,  1S67,  p.  2SS. 
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ments  of  the  Neolitliic  Period,  those  belonging  to  PalaDolithio  tunes 
show  a  marvellous  correspondence  with  each  other,  in  whaterer 
part  .of  England  they  are  found ;  and  this  correspondence  extends, 
in  an  equal  degree,  to  the  implements  found  in  the  River  Orayels 
of  France.  In  illustration  of  this,  Mr.  Flower  has  engraved,*  side 
by  side,  two  implements  &om  Thetford,  and  two  from  St.  Aeheul, 
each  pair  being  almost  identical  both  in  shape  and  aixe.  But 
what  is  more  remarkable  still,  this  resemblance  in  form  prevails 
not  only  with  the  implements  from  the  River  Oravels  of  Western 
Europe,  but  with  those  from  the  lateritic  beds  of  Southern  India. 
It  is  true  that  the  material  is  somewhat  different,  the  Indian 
implements  being  formed  of  compact  quartzite  instead  of  flint, 
and  that  this  circumstance  somewhat  affects  the  character  of  the 
fracture  and  facets ;  but  so  far  as  general  form  is  concerned, 
they  may  be  said  to  be  identical  with  those  from  the  European 
River  Drifts. 

The  original  discoverer  of  these  implements,  Mr.  R.  Brace 
Foote,  F.G.S.,t  has  described  them  on  more  than  one  occadon,  and 
it  would  be  out  of  place  here  to  enter  into  any  details  concerning 
them.  Suffice  it  to  say  that  they  have  been  found  in  the  Madras 
Presidency  by  Mr.  Bruce  Foote,  Mr.  King,  and  others,  in  nta,  in 
beds  to  which,  whether  correctly  or  not  I  will  not  attempt  to  deter- 
mine, the  name  of  "  lateritic  *'  has  been  given,  and  at  an  elevation 
of  300  feet  and  upwards  above  the  sea  in  the  neighbourhood  of 
which  they  lie.  Those  lateritic  beds  consist  principally  of  a  red 
ferruginous  clay,  more  or  less  sandy,  and  occasionally  contain, 
or  pass  into,  gravelly  bods.  From  fringing  the  coast,  they  have 
boon  rogiirfled  as  of  marine  origin,  but  as  they  contain  no  marine 
orsranisms,  and  as  in  some  of  their  characters  thcv  cl*>solv 
resemble  undoubtedly  fliuaatilo  deposits,  it  is  possible  that  this 
view  may  be  incorrect,  and  that  they  originally  covered  one  of  the 
slopes  of  a  vidley  connected  with  a  large  river,  the  other  slope  of 
which  has  now  disappeared  in  consequence  of  the  encroachment  of 
the  sea.  However  this  may  be,  in  several  volleys,  at  a  higher 
level  above  the  sea  than  the  beds  in  which  most  of  the  specimens 
were  found,  **  chipped  quartzite  implements  were  obtained  from 
unquestionable  river-gravels. "J 

♦   Q.  J.  Ci.  N..  ISO:.  Vi.l.  xxiii.  pp.  48,  52. 

t  M.ui,\is  .1:1  r...  Lit.  r,  ./  \.  it  \Cf\  Oct.,  ISfiC).  Oeol,  Mnq,^  vol.  ii.  p.  503.  Q./.  G,S,^ 
ISGS.  \yA,  xxiv.  p.  IS  J.  yVi.M.-*.  of  Intrr,  Cung.  of  Pirh,  Arch,,  18GS,  p.  224.  /Voc. 
Ai.  Net-.  ]inojnl,  Spt.,  1S;;7.     Aarhu.j.f.  Xord.  OUik.,  1S6U,  p.  339. 

:  <i,  J.  </.  N.,  ISr.S,  vol.  xxiv.  p.  4i)3. 
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The  curious  flint  or  chert  implements  found  at  Abu  Shahrein,* 
in  Southern  Babylonia,  which  much  resemble  those  of  the  PalsDo- 
lithic  age  in  form,  seem  more  probably  to  be  Neolithic.  The 
brood  end  appears  to  have  been  that  intended  for  cutting,  the 
point  being  left  blunt. 

An  implement  of  more  truly  PaloDolithic  character,  found  on 
the  surface  of  a  bed  of  gravel  between  Mount  Tabor  and  the  Lake 
of  Tiberias,  was  exhibited  by  the  Abb6  Richard  at  the  meeting  of 
the  British  Association  at  Edinburgh  in  1871. 

In  the  gravels  of  the  valley  of  the  Manzanares,  near  Madrid,  a 
wedge-shaped  implement  has  been  found  unlike  the  ordinary 
European  types,  but  similar  to  one  of  the  Madras  forms.  It  was 
associated  with  remains  of  the  African  elephant. 

In  Italy  t  various  implements,  presumed  to  be  of  Palsoolithic  age, 
have  been  found  in  the  gravels  of  the  Tiber,  but  they  are  nearly 
all  rude  flakes.  One,  however,  of  ovate  form,  has  been  found 
near  Gabbiano,  in  the  Abruzzo.^ 

In  Greece  some  almond-shaped  implements  of  the  true  Palaeo- 
lithic type  are  said  to  have  been  discovered  in  beds  of  sand  near 
Megalopoli8,§  with  bones  of  the  great  pachyderms.  One  or  two 
quartzite  implements,  of  much  the  same  character,  have  been 
found  at  the  Gape  of  Good  IIope,ll  but  the  exact  circumstances  of 
their  discovery  are  not  known. 

With  regard  to  their  general  uses,  many  opinions  have  been 
expressed.  Mr.  Prestwichlf  has  suggested  that  some  of  them  may 
have  been  used  as  ice-chisels,  for  cutting  holes  in  ice,  to  obtain 
water,  and  to  be  enabled  to  fish,  as  is  practised  by  many  occupants 
of  northern  regions  at  the  present  day.  Such  a  use  is,  of  course, 
possible;  but  the  occurrence  of  implements  of  similar  forms  in 
Madras  seems  to  militate  against  this  ^dew,  unless  we  are  to  sup- 
pose that  at  some  remote  time  a  glacial  climate  may  have  prevailed 
there  also,  as  we  know  it  to  have  done  here. 

M.  Boucher  de  Perthes  thought  that  some  of  the  pointed  forms 
might  have  been  used  as  wedges  for  splitting  wood  or  grubbing 
for  esculent  roots,  or  possibly  for  tilling  the  ground.  Some  of 
the  sharp-rimmed  implements  he  regarded  as  hatchets.     lie  has 

•  Proc.  Soe.  Ant,,  2n(i  S.,  vol.  i.  p.  60.     "  Ilorro  Foralca,"  p.  182,  pi.  i.  19. 

t  Nicolacci,  Rendkonte  dill*  Acad,  di  Napoli,  August,  ISOS.  BoMi,  JSev,  Arek,f 
vol.  x^i.  p.  48.  Cosolli,  Stromenti  in  Silia  di  £oma,  18GG.  MaemiUaH*$  MajfuttM, 
September,  1867. 

iConcezio  llosa,  Rieerche  di  Arch,  PreUL  Firenze,  1871,  pi.  ii.  1,  p.  28. 
Rev,  Arch.y  vol.  xv.  p.  18.  ||  Journ,  EthnoL  Hoc,,  vol.  u.  pL  L  8,  p.  41. 

ir  "  I-Tint  Chipe,"  p.  42. 
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pointed  out  various  metliods  in  wliich  they  might  have  hee& 
hafted  and  used.*  Some  of  the  smaller  size,  I  have  suggested,  may 
have  been  missiles.  On  the  whole,  howeyer,  dthoogh  I  have 
pointed  out  the  manner  in  which  some  of  the  implements  appear 
to  have  been  held,  and  have  called  attention  to  the  marks  of  wear 
on  their  edges,  I  revert  to  my  old  opinion,t  ''  that  it  is  nearly 
useless  to  speculate  on  the  purposes  to  wliich  they  were  applied." 

To  use  the  words  of  Sir  John  Lubbock,^  **  Almost  as  well  might 
we  ask  to  what  would  they  not  be  applied.  Infinite  as  are  our 
instruments,  who  would  attempt  even  at  present  to  say  what  was 
the  use  of  a  knife  P  But  the  primitive  savage  had  no  such  choice 
of  tools ;  we  see  before  us,  perhaps,  the  whole  contents  of  lui 
workshop ;  and  with  these  weapons,  rude  as  they  seem  to  us,  he 
may  have  cut  down  trees,  scooped  them  out  into  canoes,  grubbed 
up  roots,  killed  animals  and  enemies,  cut  up  his  food,  made  holei 
in  winter  through  the  ice,  prepared  firewood,  built  huts,  and  in 
some  cases,  at  least,  they  may  have  served  as  sling-stones.''  To 
these  possible  uses  I  may  add  that  of  fashioning  other  instruments 
of  wood  and  bone,  such  as  may  yet  be  eventually  discovered  in  the 
same  beds  of  drift,  as,  with  regard  to  those  of  the  latter  material, 
has  already  been  the  case  in  caves. 

Considering  the  number  of  the  stone  implements  which  have  been 
found,  it  seems  at  first  sight  singular  that  no  other  relics  of  those 
who  made  them  have  as  yet  been  discovered.  For  nothing  in 
the  shape  of  implements,  utensils,  or  appliances,  made  of  other 
materials  than  stone,  have  as  yet  been  found,  nor,  with  but  one  or 
two  exceptions,  any  portions  of  the  human  skeleton.  It  must, 
however,  be  remembered  how  imperishable  in  their  nature  are 
flint  and  the  other  silicious  stones  used  for  these  ancient  imple- 
ments, as  compared  with  the  other  materials  which,  among  a 
savage  people,  come  readily  to  hand,  such  as  wood,  bone,  horn, 
or  hide  ;  and,  moreover,  that  even  the  flint  implements,  in  many 
cases,  testify  to  the  rough  usage  they  have  imdergone  by  water 
transport,  before  being  finally  laid  in  their  resting-placo  in  the 
gravel.  Lighter  objects,  such  as  those  of  wood  and  other  organic 
materials,  would,  if  exposed  to  the  action  of  a  stream,  in  many 
cases  have  btvn  washed  right  away  to  the  sea;  or,  if  acci- 
dentally  lodgixl,  would  have  perished  by  the  ordinary  processes 
of  divay.      It    is   only   in   the   case   of    bone   implements   that 

•  "  Ant.  Colt,  vi  Anted.,"  vol.  iii.  p.  76,  et  teg'/, ;  455,  ei  teqq, 
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we  can  hope  that  future  discoyeries  may  bring  them  to  light ; 
but  even  this  contingency  depends  mainly  on  their  attracting 
the  eye  of  some  intelligent  gravel-digger;  since,  for  one  yard 
of  gravel  examined  by  a  scientific  observer,  it  is  probable 
that  thousands  pass  through  the  hands  of  ordinary  labourers, 
who  require  some  instruction  before  they  can  be  brought  to  recog- 
nize even  the  best-wrought  forms  of  flint  implements.  The  pre- 
sumed almost  total  absence  of  human  bones  in  these  beds  seems 
to  be  partly  dependent  on  the  same  cause  of  deficient  observa- 
tion ;  but  portions  of  a  human  skeleton,  apparently  contemporary 
with  the  beds  in  which  they  lay,  and  in  which  also  PalsBolithic 
implements  occurred,  have  been  foimd  in  the  neighbourhood 
of  Paris.  Living,  as  in  all  probability  man  must  have  done,  by 
the  chase,  his  numbers  must  necessarily  have  been  small,  as  com- 
pared with  those  of  the  animals  on  which  he  subsisted.  Sir  John 
Lubbock  has  calculated  that  among  the  North  American  Indians 
the  proportion  is  about  1  to  760  ;  and  as  man  is  in  all  probability 
at  least  four  times  as  long-lived  as  most  of  these  animals,  the  pro- 
portion might  be  increased  to  1  to  3,000.  If  this  were  so,  and  all 
the  bones  were  preserved,  it  would  follow  that  about  3,000  bones  of 
the  difierent  animals  of  the  chase  would  be  left,  for  one  of  human 
origin.  But  here  again  the  fact  comes  in,  which  is  also  pointed 
out  by  Sir  John  Lubbock,  that  in  most  of  the  beds  of  gravel  no 
trace  has  as  yet  been  found  of  any  animal  so  small  as  man. 

Other  possible  causes  for  this  scarcity  of  human  remains  in  the 
Kiver  Drift  will  be  mentioned  at  a  subsequent  page. 

Of  what  was  the  condition  and  stage  of  civilization  of  the  men 
of  that  time,  it  is  probable  that  the  implements  by  themselves 
afford  but  insufficient  means  for  judging.  Many  of  them,  though 
rude,  may  be  matched  in  that  respect  by  stone  implements  in  use 
among  the  Australian  savages  of  the  present  century;  while  others 
again  show  great  dexterity  in  working  so  intractable  a  material  as 
flint,  though  in  no  way  approaching  that  attained  by  some  of  the 
flint-workers  in  Neolithic  times.  Comparing  the  implements  of 
the  two  periods  together,  the  main  differences  are  that  the  forms 
are  fewer,  and,  as  a  rule,  larger  and  more  rudely  chipped  in  the 
earlier  period ;  and,  beyond  this,  that  the  art  of  grinding  to  an 
edge  appears  to  have  been  unknown.  If  we  regard,  as  probably 
we  safely  may  do,  the  remains  of  human  art  found  in  caves 
such  as  Kent's  Cavern,  associated  with  bones  of  animals  belonging 
to  the  same  fauna  as  that  of  the  River  Drift,  as  attributable  to  the 
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Bame  ago,  and  probably  to  the  same  race  of  people,  we  get  some 
further  insight  into  their  habits  and  conditions  of  life.  The 
evidence  seems  to  justify  us  in  regarding  these  River  Drift  or  cave 
folk  OS  hunters,  and  probably  nomads,  subsisting  to  a  great  extent 
on  the  produce  of  the  chase ;  living,  where  possible,  under  natural 
shelters,  to  which  they  brought  either  the  whole  or  portions  of 
the  slaughtered  animals,  the  bones  of  which,  fractured  for  the 
purpose  of  extracting  the  marrow,  we  find  accumulated  in  the 
caves ;  acquainted  with  the  art  of  spearing  fish  by  means  of 
barbed  harpoons ;  and  able  to  sew,  though  probably  not  to  spin  or 
to  weave.  This  latter  supposition,  like  some  others,  rests  on 
negative  evidence  only,  but  is  still  justified  by  the  absence  of 
spindle- whorls.  The  thread,  like  that  of  the  Esquimaux,  would 
seem  to  have  been  formed  of  animal  sinew  or  intestine,  and  to 
have  been  used  for  joining  together  skins,  in  which  the  holes 
through  which  the  needle  passed  were  made  by  awls  of  pointed 
bone.  A  want  of  acquaintance  with  cereals  is  suggested  by  the 
absence  of  mealing-stones  or  corn-crushers.  The  pounding-stones, 
such  as  have  been  found,  would  seem  to  have  been  used  for  crush- 
ing some  other  sort  of  food.  The  art  of  pottery  also  appears  to 
have  been  unknown,  so  far  as  this  country  is  concerned.  But, 
however  slight  was  their  knowledge  of  the  useful  arts,  it  will,  I 
think,  be  clear  to  the  dispassionate  observer,  that  we  cannot  regard 
these  implements  from  the  River  Drift,  however  ancient  they  may 
be,  as  the  earliest  productions  of  the  human  race ;  but  must  con- 
.sidcr  that  man  had  already  existed  for  some  length  of  time  upon 
the  earth  before  these  relics  were  embedded  in  the  gravels.  The 
mere  identity  of  form  of  various  classes  of  implements  occurring 
lu  distant  localities  seems  to  afibrd  sufficient  evidence  of  a  lonsr 
lapse  of  time,  during  which  it  was  discovered  that  certain  forms 
were  best  adapted  for  certain  puqx)se8,  and  the  custom  o( 
thus  fashioning  them  became  established,  and,  as  it  wen*, 
hercditarj'  over  a  larjje  area.  Still,  though  eventually  works  of 
man  will,  in  all  probability,  he  discovered  in  older  beds  than  these 
Quaternarj-  gravels,  I  must  rejx^at  that  I  caimot  at  present  accept 
the  views  of  the  Abbe  Bourgeois*  and  others  as  to  their  occurring 
in  the  riiocenc  l>eds  of  St.  Prest,  near  Chartres,  and  in  the 
Miocene  IkxIs  at  Thenav,  near  Pontlevov. 

LeaviiiiT  these  older  dejx^sits  out  of  the  question,  I  must  now 
piss  on  to  a  consideration  of  the  degree  of  antiquity  which  must 

•  Cony,  Inter,  d'Atti/.rcj>.,  &c.,  IS67,  p.  70.     Hamr,  "Poltont.  Hmn.,"  p.  49. 
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be  assigned  to  the  Quaternary  beds  of  River  Drift ;  but,  before 
doing  so,  it  will  perhaps  be  well  to  say  a  few  words  as  to  the 
characteristics  of  authenticity  presented  by  these  implements ; 
for,  as  is  so  universally  the  case  where  the  demand  for  an  ai^ticle 
has  exceeded  the  supply,  spurious  imitations  of  them  have  been 
fabricated,  and  in  some  cases  successfully  passed  off  upon  avid  but 
unwary  collectors.  In  England,  indeed,  this  has  not  been  the 
case  to  the  same  extent  as  in  France ;  but  I  have  seen  a  few 
fabrications  of  Palaeolithic  forms,  produced  both  by  the  notorious 
"Flint  Jack"  and  by  more  humble  practitioners  in  Suffolk. 
Unless  the  forged  implement  has  been  put  through  some  proceas, 
for  the  purpose  of  altering  the  character  of  its  surface  (which  it  is 
never  worth  the  while  of  the  ordinary  forger  to  do,  even  suppos- 
ing him  to  be  acquainted  with  means  for  so  doing),  its  surface  can 
always  be  restored  to  its  original  condition,  supposing  it  to  have 
been  smeared  over  with  some  substance  in  order  to  give  it  an 
appearance  of  antiquity,  by  thoroughly  washing  it  in  hot  water. 
The  surface  of  a  newly  chipped  flint  can  then  in  almost  all  cases 
be  at  once  recognized  by  its  peculiar  dull,  lustreless  appearance, 
especially  if  it  be  black  flint,  such  as  is  best  adapted  for  being 
chipped  into  form.  Not  unfrequently  the  metallic  marks  of  the 
iron  hammer  with  which  it  has  been  chipped  out  are  visible,  the 
angles  are  sharp  and  harsh,  or,  if  smooth,  show  traces  of  having 
been  ground,  and  the  character  of  the  chipping  is  usually  different 
from  that  of  genuine  implements,  as  is  also  often  the  form. 

The  genuine  specimens  from  the  beds  of  Eiver  Drift  almost,  but 
not  quite,  invariably  present  some  one  or  more  of  the  following 
characteristics:*  glossiness  of  surface,  dendritic  markings,  cal- 
careous incrustations,  and  discoloration,  varying,  of  course,  with 
the  nature  of  the  beds  in  which  they  have  lain.  The  angles  are 
often  somewhat  smoothed,  even  if  not  distinctly  water- worn ;  and 
when,  as  happens  in  some  rare  cases,  the  flint  has  remained 
imaltered  in  colour,  and  without  presenting  in  a  marked  manner 
any  of  the  characteristics  above  specified,  its  sur&ce  will,  on  close 
examination,  be  found  dotted  over  at  intervals  with  bright  glossy 
spots,  probably  those  at  which  for  ages  it  has  been  in  contact  with 
other  stones,  t  The  glossiness  of  surface  so  frequent  in  these 
implements  appears  to  be  partly  due  to  mechanical,  and  partly  to 
chemical  causes.  The  polishing  effect  of  the  friction  of  sand  on 
flints  in  the  bed  of  a  river,  or  even  when  lying  on  the  sur&ce  of 

*  See  also  Pnetwich,  Fhil.  Trans.,  1S60,  p.  297.  t  See  e$Um,  p.  510. 
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the  ground,  is  well  known ;  and  the  brilliantly  polished  flakes  not 
unfrequently  found  in  the  bed  of  the  Seine  at  Parisy  and  those 
from  the  sandy  heaths  of  Norfolk  and  Suffolk,  afford  examples  of 
the  results  of  this  friction  since  Neolithic  times.  In  the  Paleo- 
lithic implements,  however,  the  gloss  which  so  frequently  accom- 
panies u  structural  alteration  in  the  surfiice  of  the  flint  seems  due 
to  the  same  chemical  cause  which  has  produced  the  alteration  in 
the  structure ;  and  this  cause,  as  I  have  already  remarked,  appears 
to  have  been  the  infiltration  of  water  partially  dissolving  the  body 
of  the  flint. 

The  dendritic  markings  are  more  common  on  the  implements 
from  some  localities,  as,  for  instance,  Santon  Downham,  than  from 
others,  and  are  due  to  the  crystallization  of  peroxide  of  man- 
ganese upon  their  surface.  Although  these  moss-like  forms  do 
not  of  necessity  take  any  great  length  of  time  for  their  produc- 
tion, as  is  proved  by  their  occasional  occurrence  in  paper  of  recent 
manufacture,  in  which  particles  of  manganese  have  been  accident- 
ally present,  yet  to  superinduce  them  on  a  forged  flint  would  pass 
the  ordinary  fabricator's  skill,  and  their  presence  may  safely  be 
regarded  as  an  indication  of  an  old  surface.  The  same  may  be 
said  of  the  calcareous  incrustations,  which  also  are  by  no  means 
of  universal  occurrence.  The  safest,  and,  indeed,  the  most  common 
indication  of  an  implement  being  really  genuine  is  the  alteration 
in  the  structure  of  the  flint  which  has  taken  place  over  the  greater 
part,  if  not  the  whole,  of  its  surface,  and  the  discoloration  it  has 
undergone.  In  oehreous  beds  of  gravel  the  specimens  are  fre- 
quently much  stained  of  a  yellow,  buff,  or  brown  colour ;  where 
less  iron  is  present  they  become  grey,  especially  at  the  angles,  and 
often  more  so  on  one  face  than  the  other.  In  red  marl,  and  in 
places  where  they  lie  at  no  great  depth  from  the  sxirface,  or  where 
there  is  a  free  passage  for  water  charged  with  carbonic  acid,  they 
frequently  become  white ;  whereas,  in  more  imper\*ious  clay,  they 
are  often  stained  brown,  or  even  remain  black,  though  the  surface  is 
Rendered  glossy.  In  beds  where  much  chalk  is  present  they 
seem  to  have  a  tendency  to  retain  their  original  colour.  The 
discoloration  of  the  surface  is  not  always  attended  by  the  glossy 
apiKMirance  already  mentioned,  but  this  depends  in  a  great 
measure  on  tlie  character  of  the  flint  originally  employed. 

The  rocojjnition  of  these  marks  of  authenticity  has  in  some 
cases  iiuluocHl  forgers  to  re-work,  and,  according  to  their  view, 
improve,  genuine   but   imperfect   ancient   implemoats;    but   the 
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newly  chipped  surfaces  can  always  be  recognized  on  washing  the 
specimens.  In  France  some  attempts  have  been  made  to  dis- 
colour the  surface  of  flints  by  chemical  means,  but  in  the  instances 
which  have  come  under  my  notice  the  process  has  not  been  very 
successful ;  for  though  the  surface  of  a  dark  flint  has  been  whitened, 
it  has  become  rough  and  somewhat  pitted.  It  may,  however,  be 
thought  that,  by  dwelling  too  much  on  this  subject,  suggestions 
may  be  ofiered,  of  which  the  fraudulent  skill  of  some  future 
forger  will  avail  itself;  and  I  therefore  return  from  this  digres- 
sion to  the  consideration  of  the  antiquity  of  the  flint  implements 
from  the  River  Drift. 
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CHAPTER  XXV. 

ANnQUlTY  OF  THE   lllVER  DRIFT. 

In  order  to  discuss  this  subject^  it  will  be  necessary  to  enter  into 
some  geological  details,  as  it  is  evident  that  the  least  antiquity  that 
can  be  assigned  to  the  implements  is  that  of  the  beds  of  gravel, 
sand,  and  clay  in  which  they  occur,  and  of  which,  in  fact,  they 
may  be  regarded  as  constituent  portions.  Whether  they  may  not 
in  some  instances  have  been  derived  from  beds  of  even  greater 
antiquity  than  those  in  which  they  are  found,  is  another  question, 
which  \^ill  subsequently  be  dealt  with ;  but  any  one  examining 
the  condition  of  the  beds  in  which  the  implements  occur,  will  have 
no  difficulty  in  seeing  that  they  have  not  been  disturbed  since 
their  deposit ;  while  in  most  cases  the  colouring  of  the  worked  and 
of  the  unworkod  flints  they  contain  is  similar,  and  affords  proof 
of  their  ha\T[ng  long  lain  together  under  the  same  conditions. 

That  the  containing  beds  have,  at  all  events  in  many  cases,  been 
deposited  by  fresh  water,  and  not  by  the  sea,  is  proved  by  the  abun- 
dance in  them  of  land  and  freshwater  shells,  and  the  absence  of 
those  of  marine  origin ;  while  their  general  analogy  with  the  alluvial 
deposits  of  existing  rivers,  and  their  almost  universal  contiguity 
to  them,  raise  the  strongest  jK)ssible  presimiption  of  their  bein^ 
(hie  to  river  action.  At  the  risk  of  being  thought  to  have  jire- 
judged  the  question,  I  have,  therefore,  made  no  scruple  in  treating 
them  hitherto  as  being  River  Drift.  To  show  that  they  are  so  in 
reidity,  and  to  enable  the  reader  to  arrive  at  some  opinion  of  the 
manner  in  which  deposits  originally  formed  in  and  about  the  beds  of 
streams,  now  in  some  cases  occupy  the  tops  of  hills,  and  cover  the 
slopes  of  valleys,  far  above  the  level  of  any  existing  neighbourin;; 
river,  it  will,  I  think,  be  well  to  state  a  hypothetical  case ;  and 
then  to  compare  the  actual  phenomena  with  it,  and  see  how  far 
they  correspond. 

Should  it  appear  that  yriih  a  certain  given  configuration  of  the 
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land  surface^  a  certain  character  of  rock,  a  certain  climate,  and  a  cer- 
tain number  of  years,  certain  effects  must,  judging  from  all  analogy, 
have  been  produced ;  and  should  we,  in  the  case  of  these  ancient 
drifts,  find  some  of  the  conditions  to  have  existed,  and  all  the 
phenomena  to  be  in  accordance  with  the  hypothesis,  we  may  with 
some  confidence  assume  that  the  other  original  conditions  existed 
also,  and  build  up  a  connected  theory  which  will  account  for  the 
whole  of  the  observed  results,  and  will  also  throw  light  on  their 
causes,  as  well  as  on  the  duration  of  time  necessary  for  their  opera- 
tion to  have  produced  such  effects.  In  stating  the  case,  I  lay  no 
claim  to  originality,  and  do  little  more  than  follow  in  the  steps  of 
Sir  Charles  Lyell,  Mr.  Prestwich,  and  others  who  have  made  a 
study  of  the  character  and  effects  of  fluviatile  action. 

As  it  is  in  the  gravels  of  chalk  districts  that  Palaeolithic 
implements  have  chiefly,  though  by  no  moans  exclusively,  been 
found,  let  us  base  the  hypothesis  on  the  assumption  that  an 
almost  horizontal  area  of  chalk,  covered  for  the  most  part  with 
beds  of  marine  clay  and  shingle,  gradually  rose  from  beneath  the 
sea  to  an  elevation  of  200  feet  above  its  level.  Let  us  also 
assume  that  the  land  was  elevated  at  a  rate  far  in  excess  of  that 
at  which  any  subaerial  action,  such  as  rain,  frost,  or  snow,  would 
enable  a  river  flowing  over  it  to  excavate  its  valley  to  the  depth 
of  200  feet  in  the  space  of  time  required  for  its  elevation  to  that 
height.  Let  us  further  assume  that  the  winter  climate  was 
somewhat  more  rigorous  than  that  at  present  common  in  this 
country,  and  that  there  was  a  considerably  greater  annual  rainfall. 
We  may  also,  for  the  purposes  of  the  argument,  take  the  position 
of  the  coast-line  as  permanent,  instead  of  its  constantly  receding 
in  consequence  of  the  denuding  power  of  the  sea  upon  the  cliffs. 
I^et  us  now  see  what  would  theoretically  be  the  effect  produced 
by  subaerial  causes  on  the  river-valleys  in  this  area  during  an 
indefinite  number  of  centuries. 

Under  ordinary  circumstances,  and  with  our  present  amount  of 
rainfiill,  there  is  no  geological  formation  less  liable  to  floods  than 
the  Chalk,  or  at  all  events  its  upper  portion.  It  is  of  so  absorbent 
u  nature  that  it  is  only  in  the  extraordinary  event  of  the  ground 
l)eing  hard  frozen  at  the  time  of  a  hea^y  fall  of  rain;  or  of  a  rapid 
thaw  of  snow ;  or  of  some  inches  of  rain  fulling  in  the  course  of  a 
few  hours,  that  the  soil  is  unable  to  absorb  the  water  as  fast  as 
it  is  delivered  upon  it.  The  moisture,  when  once  in  the  soili  ia 
either  carried  off  again  by  evaporation  and  vcgetatioiii  or  deacendt 
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to  a  point  at  which  the  chalk  is  saturated  with  water,  which  is, 
however,  constantly  being  drained  off  by  springs  along  the  valleys. 
This  body  of  water  has  been  termed  "  the  subterranean  reserroir" 
in  the  Chalk.  The  consequence  of  this  absorbency  of  the  soil  is 
that  the  streams  and  rivers  in  a  chalk  country  are  not  liable  to 
floods,  and,  moreover,  that  their  flow  is  but  little  affected  at  the 
time  by  rain ;  they  being  almost  entirely  dependent  on  perennial 
springs,  which,  during  the  driest  of  summers,  still  continue  to 
deliver  the  water  which  in  the  course  of  the  preceding  winter,  or 
even  previously,  has  accumulated  in  the  body  of  the  chalk. 

The  level  of  saturation  varies  much  in  different  seasons,  as  is 
evinced  by  the  intermitting  streams,  often  known  as  bournes,  wliicli 
perhaps  only  flow  for  a  few  months  once  in  each  six  or  seven 
years.  Near  the  Chalk  escarpment  in  Hertfordshire,  at  a  spot 
several  miles  distant  from  any  stream,  I  have  known  this  level 
of  saturation,  as  shown  by  the  level  of  water  in  a  deep  well,  to 
vary  as  much  as  70  feet  in  the  course  of  a  single  year.  But  with 
a  greater  rainfall  than  at  present,  the  chalk  might  at  all  times  be 
in  a  state  of  saturation  up  to  within  a  few  feet  of  the  surfiice ;  and 
this  would  be  materially  assisted,  were  there  no  deep  valleys  in 
existence  into  which  the  subterranean  water  could  be  delivered,  as 
of  course,  if  the  outfall  were  raised,  the  level  of  permanent  satura- 
tion would  be  raised  also.  Were  the  chalk  in  a  less  porous 
condition  than  at  present,  of  course  also  its  absorbent  powers  would 
not  be  so  great.  Under  the  circumstances,  therefore,  which 
have  been  supposed,  the  river-  and  spring-water  from  a  chalk 
district  would  be  delivered  in  a  manner  very  materiallv  differing 
from  that  which  at  present  prevails.  The  delivery  of  water  by 
springs  would  be  but  small  in  the  shallow  valleys ;  and,  indeed, 
the  only  important  springs  would  be  those  along  the  seashore: 
while,  irrespective  of  this,  the  greater  rainfall  would  keep  the  soil 
80  saturated,  that  floods  would  be  as  readily  produced  by  lieaw 
storms  of  rain  as  if  the  soil  were  the  most  unabsorbent  of  rocks. 
If  after  some  lapse  of  time  the  rainfall  diminished,  and  the  vallevs 
were  deepened,  so  that  the  outlets  for  the  springs  were  at  a 
considerably  lower  level  than  that  of  the  principal  area  of  the 
country,  the  case  would  be  altered,  and  the  tendency  to  floods 
would  be  immediately  reduced. 

At  the  commencement  of  the  state  of  things  supposed  in  our 
hypothesis,  these  outlets,  with  the  exception  of  those  on  the  sea- 
shore, would  bo  but  little  lower  than  the  genertJ  surface  of  the 
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country,  which,  however,  would  not  be  perfectly  plane.  For  it 
seems  probable  that  the  waters  of  the  retreating  sea  would,  during 
the  elevation  of  the  tract  of  land,  form  shallow  channels,  cutting 
down  some  little  distance  into  the  clay  or  chalk ;  and  thus,  as  it 
were,  mark  out  a  course  along  which  streams  or  rivers  would  flow, 
after  the  land  was  completely  £roo  from  the  sea.  In  some  places, 
perhaps,  shallow  lakes  might  be  left,  but  these  also  would  have 
channels  draining  off  their  waters  when  they  rose  above  a  certain 
elevation.  With  a  bare  surface,  such  as  a  newly  elevated  tract 
woidd  expose,  there  can  be  no  doubt  that  the  eroding  power  of 
heavy  rains  would  be  most  effective,  as  may  be  seen  at  the  present 
day  in  the  far  greater  effects  of  heavy  showers  on  bare  soil  than 
on  that  which  is  protected  by  turf  and  vegetation.  At  the  same 
time,  with  a  rigorous  climate,  such  as  that  supposed,  the  winter 
accumulation  of  snow  and  ice  would  be  great,  and  its  thawing 
during  the  summer  months  would  add  enormously  and  rapidly  to 
the  streams  draining  the  area,  and  no  doubt  much  deepen  and 
widen  their  channels.  The  outflows  from  the  lakes,  if  any  such 
existed,  woidd  also  be  enlarged,  while  their  upper  portions  woidd 
be  filled  with  material  brought  down  by  the  streams ;  and 
eventually  they  would  be  drained,  with  the  exception  of  some 
channels  in  their  beds  through  which  the  streams  woidd  pass. 

We  may,  therefore,  readily  suppose  that  in  the  course  of  no  very 
great  interval  of  time,  geologically  speaking,  a  river-system  for 
carrying  off  the  waters  falling  from  the  heavens,  analogous  in 
character  to  those  of  the  present  day,  but  with  shallower  valleys, 
would  be  formed  on  the  surface  of  the  elevated  tract.  Let  us  sup- 
pose that  while  this,  as  it  may  be  termed,  preliminary  configuration 
of  the  surface  has  been  taking  place,  the  land  has  become  tenanted 
by  various  trees,  shrubs,  and  plants  affording  means  of  subsistenoe 
to  different  forms  of  animal  life ;  while  the  streams  also  have  been 
occupied  by  colonies  of  freshwater  testacea ;  and  let  us  now  trace 
what  would  be  the  action  of  the  rivers.  To  use  the  words  of  Sir 
Charles  Lyell,*  "when  we  are  speculating  on  the  excavating 
force  which  a  river  may  have  exerted  in  any  particular  valley,  the 
most  important  question  is,  not  the  volume  of  the  existing  stream, 
nor  the  present  levels  of  its  channel,  nor  even  the  nature  of  the 
rocks ;  but  the  probability  of  a  succession  of  floods  at  some  period 
since  the  time  when  the  valley  may  have  been  first  elevated  above 
the  sea." 

^  ^  Principles  of  Geol.,"  10th  ed.,  vol.  i.  p.  864. 
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fioict  that  all  rivers  oscillate  in  curves,  the  extent  of  which  is  directly 
proportionate  to  the  quantity  of  water  flowing  through  them. 

But  rivers  in  a  state  of  flood,  or  passing  even  at  a  moderate 
speed  over  soft  or  incoherent  soil,  are  always  turbid,  owing  to  the 
presence  in  theii*  waters  of  earthy  matter  which  they  are  trans- 
porting towards  the  sea.  The  character  of  the  solid  matter  thus 
transported  by  water  in  motion  is  entirely  dependent  on  its  velocity. 
A  velocity  of  300  yards  per  hour  is  sufficient  to  tear  up  fine  clay ; 
of  000  yards,  fine  sand ;  of  1,200  yards,  fine  gravel ;  and  of  a  little 
over  two  miles  per  hour,  to  transport  shivery  angidar  stones  of  the 
size  of  an  egg.*  Considering  the  small  velocity  requisite  to 
remove  the  finer  particles  of  the  soil,  and  to  retain  them  in  suspen- 
sion, a  river  such  as  has  been  supposed  must  have  been  excessively 
turbid,  so  long  as  any  fine  earthy  particles  were  accessible  to  its 
waters,  or  to  the  streamlets  delivering  into  it. 

The  amount  of  solid  matter  suspended  in  turbid  water  is 
greater  than  might  be  imagined.  Mr.  A.  Tylor  has  calcidated  that 
the  detritus  carried  down  by  the  Ganges  is  equivalent  to  what 
would  result  from  the  removal  of  soil  a  foot  in  depth  over  the 
whole  of  the  area  which  it  drains  in  1,701  years,t  and  that  by  the 
i[is.<iissippi  to  1  foot  in  0,000  years.  Other  estimates  fix  this  at 
1  foot  in  0,000  years,  while  the  sediment  contnined  in  its  waters 
has  been  estimated  at  from  nff^  to  i:,Vo  of  its  weight.?  Taking 
this  latter  proportion,  an  inch  of  rain  falling  on  a  square  mile  of 
ground,  and  flowing  oft*  it  in  a  turbid  state,  would  carry  with 
it  at  least  43  tons  of  sediment;  and  were  we  to  assume  an 
annual  rainfall  of  04  inches — which,  though  exceptional,  is  by  no 
means  unknown  even  in  the  British  Isles — about  2,300  tons 
of  fine  earthy  matter  woidd  be  removed  from  a  square  mile  of 
country  in  a  single  year.  Taking  a  cubic  yard  of  solid  ground  as 
equal  to  a  ton  in  weight,  this  woidd  involve  the  removal  of  1  foot 
in  depth  from  the  surface  in  about  450  years.  If,  however,  a 
portion  of  the  rainfall  were  delivered  by  springs,  or  fell  on  hard  or 
rocky  ground,  so  as  not  to  bo  rendered  turbid,  of  course  the  oftect 
would  bo  proportionally  diminished.  Mr.  GeikieS  estimates  that 
practically,  at  the  present  day,  the  Tliamcs  (apart  from  about 
400,000  tons  of  chalk  and  other  matter  curried  away  onnuaUy  in 

•  »'Eiicvr.  Biit./'art.  "Rivera."    Lycll, " Principles,"  10th  ed.,  vol.  i.  p.  MB. 
LubbfHk.  •* Pnhi»itorio  Times,"  p.  365. 

t  Qmir.  Journ,  Uml.  A»W.,  1K63,  vol.  ix.  p.  48. 

♦  Lyrir«  " rrincipl«»s,"  vol.  i.  p.  158.    Uiikie,  GeoL  Mag.,  vol.  v.  p.  250. 
J  (J to!,  Mag.^  v.  p.  250. 
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Bolntioii)  lowers  its  bum  at  the  TBie  of  1  feofc  m  ll^TiO  jam; 
the  Boyne,  1  foot  in  6,700  yean ;  the  Fortib,  1  iooi  m  a;lll 
yean;  and  the  Tay,  1  foot  in  1,843  yean.  It  ii^  liowOTer,  with 
water  moving,  with  fiur  greater  vdocity  tiian  that  manly  iAmmhL 
to  keep  fine  sediment  in  suspeiudcm,  that  we  ban  to  deal  in  this 
hypothetical  case;  and  we  may  readily  suppose  the  stoaams  liable 
to  violent  floods,  and  at  more  or  less  vegolar  interfala  eradiBg 
the  chalk  and  the  saperimpoeed  days  and  giaTd%  and  eanying 
with  them  not  only  the  finer  partioles  and  sand,  bat  the  piitMw, 
hurge  and  small,  of  the  gravel,  and  the  flints  washed  oat  of  tbe 

Let  us  now  consider  what  would  be  the  eonditiop.  of  the  soAee 
of  a  broad  shallow  valley  on  the  cessation  of  a  flood  saoh  aa  that 
which  has  been  sapposed.  In  certain  parti  removed  ftom  tbe 
main  current,  and  where  the  water  had  been  nearly  atatiivnaTy,  we 
should  find  deposits  of  fine  mud  or  day ;  in  otheisb  wliera  the 
water  had  still  moved  with  sufficient  vdodty  to  retain  the  cli^ 
and  fine  silt  in  suspension,  the  heavier  partides  of  sand  woold  have 
accumulated ;  in  others,  agaio,  the  smaller  stonea  and  pebbles ; 
while  near  the  main  current,  especially  on  the  inner  side  of  any 
curves  which  it  had  made,  and  where  of  course  its  velooity  bad 
been  diminished,  we  should  find  the  larger  flints  and  pebble^  poco* 
bably  to  some  extent  intermixed  with  some  of  the  finer  materials 
In  the  beds  of  mud  and  sand  we  should  probably  find  the  abeUs  of 
some  of  tho  mollusos  inhabitiag  the  waters,  and  also  those  of  ter* 
rostrial  species,  washed  in  from  the  inundated  land  surfiice,  or 
brought  down  from  the  banks  of  the  tributary  rivulets;  while 
mixed  among  the  larger  pebbles  we  might  expect  to  find  any 
animal  bones  that  had  been  Ijring  on  the  land  contiguous  to  the 
stream,  or  any  of  the  larger  and  heavier  objects  of  human  work- 
manship, that  would  have  been  carried  off  l^  such  an  inundation, 
had  mankind  been  living  on  the  banks  of  the  river.  Were  men,  or 
any  of  the  larger  animals,  overwhelmed  and  destroyed  by  the  flood, 
it  seems  probable  that,  owing  to  the  slight  difference  between  their 
specific  gravity  and  that  of  water,  they  would  eventually  have  besn 
carried  down  to  the  sea,  imless  by  some  means  accidentally  arrested 
in  their  course,  or  carried  into  the  more  stagnant  waters.  In  either 
case,  they  would,  on  the  waters  subsiding,  probably  be  exposed  on 
or  near  tho  surface,  and  not  be  embedded  in  any  of  the  deposits  of 
the  stream.  Assuming  tho  existence  at  that  time  of  a  respect  for 
tho  dead,  Aunh  as  may  be  regarded  as  almost  instinctive  in  man. 
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any  human  remains  would  be  buried  or  otherwise  disposed  of, 
while  the  bones  of  the  other  carcasses  would  be  left  within  reach 
of  the  waters,  in  the  case  of  another  flood. 

At  the  mouth  of  the  river,  where  it  joined  the  sea,  its  excavating 
power  would  be  considerably  greater  than  farther  inland ;  for  at 
first,  on  account  of  the  land  having — as  was  presumed  in  this  hypo- 
thetical case — arisen  faster  than  the  river  could  excavate  its  valley, 
the  stream  must  have  fallen  as  a  cascade  into  the  sea.  This,  by  the 
cutting  back  of  the  lip  in  such  a  soft  rock  as  the  chalk,  would  soon 
be  converted  into  a  rapid,  where  the  greater  velocity  of  the  water 
would  much  add  to  its  erosive  power;  and,  ere  long,  a  mouth  to  the 
river  would  be  formed,  which  would  soon  become  tidal.  Before 
tracing  the  results  that  would  be  due  to  this  greater  declivity  of 
the  river  bed  in  the  immediate  neighbourhood  of  the  sea,  it  will 
bo  well  to  consider  what  would  be  the  results  of  successively  re- 
curring floods  in  the  less  inclined  broad  shallow  valley  on  which 
wo  have  been  speculating. 

There  can  be  no  doubt  that  with  each  succeeding  flood  the 
valley  woidd  be  deepened;  and  the  fact  of  its  being  deepened 
would  tend  to  make  it  narrower,  by  restricting  the  windings  of 
the  river.  We  can,  however,  hardly  imagine  that  in  this  deepen- 
ing process  the  whole  of  the  deposits  spread  by  the  former  floods 
over  the  bottom  and  slopes  of  the  valley  would  be  removed,  but 
must  acknowledge  the  extreme  probability  of  some  portions  of 
them  having  remained  intact,  especially  those  which  were  left  at 
the  greatest  distance  from  the  course  eventually  taken  by  the  river 
during  its  period  of  flood.  When  once  they  had  been  thus 
left,  the  chances  of  their  being  again  assailed  by  the  stream  would 
become  more  remote  with  each  successive  flood ;  and  though  the 
waters  might  reach  some  deposit  of  the  larger  pebbles  formerly 
carried  down  by  the  main  stream,  but  now  at  a  distance  from  it, 
yet  they  would  only  belong  to  the  more  sluggish  portions  of  the 
flood,  and  at  first  might  envelop  them  in  beds  of  sand ;  and  sub- 
sequently, when  they  were  only  accessible  to  the  more  stagnant 
turbid  waters,  leave  layer  upon  layer  of  muddy  silt  or  clay  upon 
them.  In  some  cases,  however,  and  especially  at  the  extremity  of 
curves,  and  at  the  end  of  the  tongue  between  two  streams,  the 
accumulation  of  one  period,  though  at  a  lower  level  than  that  of 
earlier  date,  might  abut  upon  it,  or  even  become  mingled  with  i^ 
so  that  an  almost  continuous  coating  of  drift-deposits  might  extend 
from  the  highest  level  to  the  lowest. 
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The  bulk,  however,  of  the  dqpotttB  of  one  xDnndtttiaB  mall 
be  xnoTed  by  the  next^  or  by  flome  of  thoeo  whibh  wdmrnprniAf 
reoorred ;  and  stones,  and  pebUes,  and  other  objeeta  might  dns  be 

times,  and  fonn  constitaent  parts  of  an  indefinite  number  of  g^sidly 
beds  in  the  bottom  of  the  flooded  stream.  They  migbt^  under  some 
circumstances,  lie  for  a  long  period  of  years  in  some  pftrtioalar  bed, 
in  which  they  would  become  stained  by  salts  of  inm  or  oflMrwiie^ 
and  subsequently  be  transported  and  re-depocited  amonfl  imslainiil 
or  differently  stained  pebbles.  The  angles  of  any  flinte  tiraa  fnms- 
ported  from  plaoe  to  place  would  also  become  rolled,  as  would,  in 
like  manner,  those  of  bones  or  teetlu  In  the  same  way,  aasaming, 
as  we  have  done^  that  the  surfiioe  of  the  chalk  in  the  district 
was  in  part,  or  wholly,  covered  with  beds  of  marine  day  and 
shingle,  it  is  evident  that  in  the  earlier  deposits,  when  the  river 
flowed  at  the  higher  level,  and  was,  as  it  were,  oommenoing  to 
excavate  its  valley,  the  proportion  of  the  pebbles  derived  from 
these  beds  to  the  flints  washed  out  from  the  chalk  would  be  much 
greater  than  at  a  later  period.  For  at  that  time  the  river  would 
have  worked  its  way  below  the  level  of  these  upper  beds^  and 
many  of  the  pebbles  at  first  deposited  in  its  gravels  would  have 
been  disturbed,  again  and  again,  in  their  beds ;  on  each  disturb- 
anco  carried  farther  down  the  stream,  and  eventually  so  far  as 
the  sea  or  the  tidal  portion  of  the  river.  At  the  same  time^  the 
river  itself  would  be  principally  excavating  the  chalk  which  had 
been  freed  from  the  marine  shingle,  and  would  therefore  be 
forming  the  gravel  in  its  bed,  for  the  most  part,  from  flints 
derived  from  the  chalk. 

In  the  some  manner,  pebbles  brought  from  a  distant  part  of  the 
country,  and  higher  up  the  river,  would  eventuaUy  become 
more  abundant  in  the  deposits  near  its  mouth  than  they  were 
at  the  first.  Still  no  amount  of  transport  of  this  kind  could 
bring  any  pebbles  into  the  bed  of  the  river,  which  did  not,  in  some 
form  or  other,  exist  within  its  drainage  area. 

Besides  the  transporting  power  of  water,  which  by  itself  is, 
under  favourable  circimistances,  capable  of  producing  considerable 
excavations  in  a  comparatively  short  period,  there  is  another  force 
at  work,  where,  as  has  been  supposed  in  this  case,  the  climate  is 
severe,  which  not  only  aids  in  the  transport  of  pebbles  and  blocks 
of  stone  from  one  part  of  the  bed  of  a  river  to  another,  but  is  a 
fertile  source  of  floods.     This  is  the  formation  of  groimd-ice.    Mr. 
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Prestwich,*  in  his  second  '' Memoir  on  the  Flint  Implement- 
bearing  Beds/'  has  given  numerous  instances  of  the  transporting 
power  of  this  agent,  and  shown  the  method  of  its  occurrence 
in  running  streams,  when  the  cold  suffices  to  reduce  the  tempera- 
ture of  the  water,  and  of  the  bed  of  the  river  itself,  to  the  freezing 
point.  Under  such  circumstances  a  gravelly  river-bed — and  on  mud 
alone  ground-ice  rarely  forms — ^may  become  coated  with  ice,  which, 
being  lighter  than  water,  will,  on  acquiring  certain  dimensions, 
overcome  the  forces  which  keep  it  at  the  bottom,  and  will  rise  to  the 
surface,  carrying  with  it  all  the  loose  materials  to  which  it  adhered. 
M.  Engolhardt,t  director  of  the  forges  at  Niederbronn,  in  the 
Vosges,  has,  perhaps,  more  minutely  than  any  one  else  investigated 
the  causes  of  the  formation  of  ground-ice ;  and  to  prevent  its  effects 
in  causing  floods,  actually  removed  each  year  from  the  bed  of  the 
stream  supplying  the  motive  power  to  his  works,  the  stones  and 
other  extraneous  bodies  round  which  it  was  likely  to  form.  His 
account  of  the  effects  of  ground-ice  in  causing  floods  in  the  upper 
part  of  the  Rhine  and  the  Danube  is  worth  transcribing.  These 
two  rivers,  having  "  a  rapid  current,  do  not  freeze,  like  the  Seine,  by 
being  covered  with  a  plane  and  imiform  stratum ;  they  bear  along 
large  blocks  of  ice,  which  cross  and  impinge  upon  one  another, 
and  becoming  thus  heaped  together,  finally  bamcade  the  river. 
It  is  a  grand  spectacle,  when  the  Rhine  is  thus  charged,  to  see  these 
countless  drifts  adjust  themselves  in  their  relative  position,  where 
they  unite  by  congelation,  and  convey  the  idea  of  the  fall  of  some 
moimtain  which  has  covered  the  plain  with  rocks  of  every  dimen- 
sion. But  it  is  not  this  accumidation  of  ice-drifts  in  the  Rhine 
which  is  of  itself  the  cause  of  danger ;  it  is,  on  the  contrary,  the 
debacle,  or  breaking-up,  which  is  often  productive  of  calamitous 
consequences.  ^Vhen  this  dSdcle  commences  in  the  upper  part  of 
the  river,  above  the  point  where  the  latter  is  completely  frozen, 
the  masses  of  ice,  drifting  with  the  current  and  unable  to  pass,  are 
hurled  upon  those  already  soldered  together ;  thus  an  enormous 
barrier  is  formed,  which  the  water,  arrested  in  its  course,  cannot 
pass  over,  and  hence  overflows  to  the  right  and  left,  breaking  the 
dykes,  inundating  the  plains,  and  spreading  devastation  and  suf- 
fering far  and  near.  The  disasters  caused  by  the  d^bdcks  of  the 
Rhine  have  taught  the  riparian  inhabitants  to  observe  attentively 

♦  Phil.  Trans,,  1864,  p.  293.    See  also  Lyell,  "  Prin.  of  Geol.,"  vol.  L  p.  S66. 
t  AnnaleM  de  Chimit  et  de  Phytiquf,  1866.    Translated  in  SmitKmmian  JUport  §x 
1866,  p.  42i$. 
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the  ikcts  which  may  8er?e  them  as  a  prognortioy  and  pot  thmi  on 
their  guard  against  the  irroptioiL  of  the  ioe.  It  is  thus  thafc  thej 
haTe  been  led  to  observe  the  grwuMi — ^that  is  to  mj,  tiie  ioe 
formed  at  the  bottom  of  the  rivers — ^fbr  it  is  this  ioe  which,  in 
becoming  detached  from  the  bottom  and  rising  towazda  the  snrfcoe^ 
unites  itself  to  the  under  mirCaee  of  the  masses  already  in  plaos^ 
and  by  further  embarrassing  the  discharge^  exposes  the  coualiy  to 
inundation.'' 

Another  most  effective  agent  in  transporting  the  pebUea  and 
larger  blocks  of  stone  along  the  course  of  riYers  is  ahote*ioe. 
During  a  severe  winter  innssos  of  thick  ioe  are  fismad,  which 
enclose  the  larger  stones  on  the  bottom  of  the  river  towuds  its 
edge;  these  masses  are  dislodged  and  carried  away  by  sabseqnent 
floods,  whether  arising  from  rapid  thaws  higher  xtp  the  river, 
or  from  accumulations  of  ice,  such  as  those  described,  tnmmg  a 
temporary  barrier  across  the  stream,  through  which  the  pent-np 
water  eventually  bursts  and  carries  all  befine  it.  The  latend 
pressure  of  such  dams  of  ice,  with  a  large  body  of  water  behind, 
must  be  enormous ;  and  we  can  readily  conceive  their  ermnpling- 
up  any  beds  of  gravel  on  the  banks  of  the  rivers  against  lAdck 
they  might  happen  to  abut. 

But  there  is  still  another  way  in  which  a  severe  rKmatit^  snoh 
OS  has  been  supposed,  would  act  upon  the  rocks,  namely,  by  their 
being  rent  and  disintegrated  by  frost.  This  has  been  well  poiDted 
out  by  Mr.  Prestwich,*  who  has  cited  numerous  instances  of  its 
effects,  and  mentions  having  seen  a  low  cliff  of  chalk,  15  fieet 
high,  form  a  talus  or  heap  of  frugments  at  its  foot,  6  feet  broad 
and  4  feet  high,  in  the  course  of  an  ordinary  winter. 

As  I  am  by  no  means  attempting  an  exhaustive  geological  essay 
on  this  subject,  which  is,  indeed,  hardly  needed  after  that  of  Mr. 
Prestwich,  so  often  referred  to,  I  think  that  enough  has  been  said 
to  show  that  under  conditions  such  as  have  been  supposed  in  this 
hypothetical  cose,  the  great  suboerial  agents — ^rain  and  snow,  ice  and 
frost — ^would,  in  the  course  of  time,  enable  rivers  to  excavate  their 
valleys  to  an  almost  indefinite  extent.  Indeed,  one  can  oonoeiTe 
the  process  being  carried  on,  until  what  had  been  rivers  became 
estuaries  or  arms  of  the  sea ;  or  until  a  large  island  once  traversed 
by  rivers  became  converted  into  several  smaller  ii>1<mds  by  the 
cutting  back,  and  subsequent  junction,  of  its  various  river-valleys. 

Without,  however,  carrying  the  excavatory  process  to  such  an 

•  Phil,  Tnmt.,  1S64. 
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extreme,  let  us  now  consider  what  would  be  the  condition  of  our 
hjrpothetical  river- valley  when  excavated  to  a  depth  of  say  100  feet, 
at  a  point  about  midway  between  its  source  and  the  sea.  We  have 
already  seen  that  at  an  earlier  period — when  the  river  ran  at  a 
higher  level  by  100  feet  than  that  it  is  now  supposed  to  occupy — 
its  valley  must  have  been  broader,  and  its  bottom  strewn  with 
detritus  of  various  kinds,  in  the  shape  of  gravel,  sand,  and  clay, 
and,  it  may  be,  some  larger  blocks  of  stone.  In  the  ftirther  process 
of  excavating  by  agents  such  as  have  been  described,  it  has  also 
been  seen  that  it  is  in  the  highest  degree  improbable  that  the 
succeeding  floods  and  other  transporting  agents  should  entirely 
remove  and  obliterate  the  deposits  left  by  those  of  earlier  date. 
We  should,  therefore,  expect  to  find,  at  various  heights  on  the 
slope  of  the  valley,  remains  of  such  beds  of  detritus,  and  especially 
at  points  such  as  the  junctions  of  affluents  to  the  river,  and  the 
inner  side  of  the  bends  it  makes  in  its  course,  which  would  of 
necessity  be  less  exposed  to  the  violent  invasion  of  the  stream.  In 
these  beds  we  might  reasonably  search  for  the  remains  of  the 
surface  and  freshwater  life  of  the  period ;  and  had  there  been  any 
amelioration  of  climate  during  the  process  of  excavation,  a  larger 
proportion  of  silt  and  clay,  and  less  of  coarse  gravel,  in  the  lower 
and  more  recent  deposits,  would  testify  to  the  fact.  Looking  also  at 
the  power  possessed  by  rivers  of  levelling  the  bottoms  of  their  valleys, 
during  their  successive  changes  of  course,  we  might  expect  to  find, 
in  places,  tracts  of  these  old  valley-bottoms  left  as  terraces  on  the 
slopes  of  the  more  deeply  excavated  valleys.  The  upper  sur£Eu;e 
of  any  of  such  relics  of  a  former  condition  of  things  would,  of 
course,  be  covered  with  debris  and  rain-washed  clay,  brought  down 
from  a  higher  level  on  the  slopes,  but  on  digging  into  them  their 
true  nature  might  be  recognized. 

Nearer  the  sea,  and  farther  up  the  valleys,  the  state  of  things 
would  be  somewhat  difierent.  At  the  mouth  of  the  river,  as  has 
already  been  pointed  out,  the  declivity  of  the  stream  would  have 
been  greater,  and  its  excavating  power,  therefore,  increased.  If,  as 
originally  assumed,  the  bed  of  the  river,  when  the  land  was  first 
elevated,  was,  at  a  mile  distant  from  the  sea,  200  feet  above  its 
level,  the  declivity  would  be  200  feet  to  the  mile;  when  the 
200  feet  level  was  4  miles  from  the  sea,  the  slope  would  still  be 
50  feet  to  the  mile ;  at  10  miles  distance  it  would  still  be  20  feet, 
and  it  woidd  not  be  until  the  200  feet  level  was  15  miles  from  the 
sea  that  the  ordinary  slope  of  the  Chalk  valleys  of  Hertfordshire, 
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which  is  about  13  feet  6  inches  to  the  mile^  would  be  attained.  In 
the  meantime,  however,  if  the  sea  were  encroaching  on  the  shores 
or  were,  owing  to  the  nature  of  the  rocks,  widening  and  extending 
that  portion  of  the  river  subject  to  tidal  influences,  the  actual 
point  of  contact  with  the  sea  would  be  carried  far  inland,  and — 
assuming  the  rock  traversed  to  be  of  one  uniform  nature  and 
hardness — ^it  would  be  long  before  the  river  towards  its  mouth 
ceased  to  have  a  greater  declivity  than  farther  inland.  We  see, 
then,  that  the  amount  of  excavation  effected  by  the  river,  during 
the  time  necessary  for  the  deepening  of  the  valley  by  100  feet,  at 
a  point  midway  in  its  course,  would,  near  the  sea,  have  been 
twice  as  great,  or  200  feet.  "We  should,  therefore,  expect  to  find 
beds  of  the  same  age  as  those  which,  at  the  middle  of  its  course, 
were  100  feet  above  the  river,  at  relatively  twice  that  elevation 
near  the  mouth  ;  and  any  intermediate  beds  would  also  be  propor- 
tionally higher  above  the  then  existing  stream  than  contemporary 
beds  farther  up  the  valley. 

At  the  heads  of  the  valleys  the  excavation  would,  on  the  con- 
trary, have  been  less  than  towards  the  middle  of  the  course  of  the 
river;  partly  owing  to  there  always  being  less  water  present, 
partly  to  the  reduced  liability  to  floods,  and  partly  to  other  causes. 
The  heads  of  the  valleys  would,  however,  be  constantly  receding  in 
all  cases,  and  their  retrogression  would  in  most  instances  be  aided 
by  springs  issuing  from  them.  In  cases  where,  from  some  geo- 
logical cause,  the  heads  of  two  valleys  running  in  opposito  direc- 
tions receded  in  the  same  line,  we  can  readily  imagine  their 
eventually  meeting  at  the  watershed,  and  cutting  through  it  so  as 
to  form  apparently  but  a  single  valley,  though  on  either  side  of 
the  highest  portion  of  its  bottom  the  waters  flowed  in  opposite 
directions. 

The  mention  of  springs  recalls  another  denuding  agent,  which 
has  been  already  discussed  in  connection  with  caverns,  and  seems 
to  have  assisted  in  moulding  the  surface  of  the  country  and  in 
excavating  the  valleys.  It  is  well  known  that  the  water  flowing 
in  the  streams  of  a  chalk  country  contains,  in  solution,  a  consider- 
ublo  amount  of  chalk,  or  rather,  bicarbonate  of  lime ;  the  water, 
on  entering  the  groimd,  deriving  a  certain  amount  of  carbonic  acid 
from  the  decaying  vegetable  matter  contained  in  the  soil,  and,  when 
thus  charged,  becoming  capable  of  dissoh'ing  a  corresponding 
quantity  of  the  chalk.  The  amount  is  usually  17  or  18  grains  in 
the  gallon ;  and  even  in  the  Thames  at  London,  not  a  purely  chalk- 


SOLVENT  POWER  OF  CARBONIC  ACnX  591 

stream,  there  are  about  14  grains.  Taking  the  proportion  of  17 
grains  to  the  gallon,  it  will  be  found,  by  calculation,  that  every  inch 
of  rain  which  falls  over  a  square  mUe  of  chalk  country,  and  passes  oflf 
by  springs,  carries  with  it,  in  solution,  and  without  in  the  slightest 
degree  interfering  with  its  brightness,  no  less  than  from  15  to  16 
tons  of  solid  chalk.  The  quantity  of  rain  which  thus  finds  its  way 
to  the  springs  has,  as  already  stated,  been  ascertained  by  experi- 
ment to  be  as  much  as  9  inches  per  annum  in  average  seasons, 
giving  an  amoimt  of  about  140  tons  of  chalk  thus  annually  carried 
away  from  each  square  mile  of  country  at  the  present  day ;  so  that 
the  loss  is  still  going  on  at  the  rate  of  140,000  tons  of  dry  chalk 
to  each  square  mile  in  every  ten  centuries.  The  lowering  of 
level  from  this  cause  is  probably  not  uniform  over  the  whole 
surface.  For  the  acidulated  water  sinking  into  the  chalk  on  the 
top  of  a  hill,  and  descending  100  or  200  feet  before  reaching  the 
level  of  **  the  subterranean  reservoir,"*  might,  in  its  almost  vertical 
passage,  become  saturated  with  carbonate  of  lime,  and  only  render 
the  chalk  through  which  it  passed  somewhat  more  porous,  without 
materially  affecting  the  level  of  its  surface.  On  the  other  hand, 
that  absorbed  in  a  valley  would  probably,  to  some  extent,  acquire 
the  chalk  which  it  eventually  held  in  solution  during  its  almost  hori- 
zontal passage  to  the  point  of  its  delivery  by  springs ;  and  as  this 
would  bo  at  no  great  depth,  the  abstraction  of  solid  matter  would 
become  more  perceptible  on  the  surface,  so  that  the  level  of  the 
valley  would  be  lowered  more  rapidly  than  that  of  the  hill.  With 
an  increased  rainfall,  such  as  wo  have  supposed,  this  removal  of 
solid  matter  by  solution  must  have  been  considerable ;  but  still 
nothing  in  comparison  with  that  effected  by  the  other  denuding 
agencies  which  have  been  mentioned.  It  is,  moreover,  to  be  borne 
in  mind  that,  as  will  shortly  be  seen,  until  the  valleys  had  been 
excavated  to  a  considerable  depth,  the  amount  of  water  delivered 
by  the  Kprings  would,  with  the  same  rainfall,  have  been  far  less 
than  at  present.  The  springs  would  also,  to  some  extent,  have 
been  afiected  by  the  chalk  being  in  a  less  porous  condition  than  at 
present,  owing  to  its  not  ha\ing  lost  so  much  of  its  substance  by 
the  chemical  action  which  has  just  been  described. 

Before  comparing  the  actual  phenomena  with  the  results  of 
the  conditions  which  have  been  assumed,  it  will  be  well  to  say  a 
few  words  as  to  the  j)robable  effects  of  an  amelioration  of  climate 
and  a  diminution  in  the  rainfall  upon  a  valley  already  excavated 

♦  See  p.  679. 
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to  an  average  depth  of  100  feet,  such  as  has  already  been  described. 
It  is  evident  that  any  transport  of  materials  due  to  the  action  of 
ice,  by  floating  loose  stones  and  pebbles  from  one  part  of  the 
bed  of  the  stream  to  another,  would  be  materially  diminished ;  as 
would  also  the  nimiber  of  floods  resulting  from  the  thawing  of  the 
winter  accumulation  of  ice  and  snow,  and  from  rain  falling  on 
frozen  groimd.  The  only  remaining  principal  cause  for  floods 
would  be  the  heavy  fall  of  rain  during  storms  or  wet  seasons ;  but 
here  a  comparatively  slight  alteration  in  the  conditions  will  have 
made  a  vast  difierence  in  the  results.  When  the  valleys  were 
once  excavated  to  a  certain  depth,  the  level  of  the  springs,  carrying 
off  the  accumulation  of  water  in  the  absorbent  soil,  would  be  pro- 
portionally reduced,  as  would  also  be  the  plane  of  permanent 
saturation  in  the  chalk.  The  effect  of  this  would  be  that,  during 
any  dry  interval,  the  water  contained  in  the  upper  part  of  the 
chalk  would  gravitate  downwards,  until-  it  came  to  the  level  of 
what  has  been  termed  the  subterranean  reservoir  of  water  saturat- 
ing the  chalk ;  and  thus  leave  the  surface  soil  in  the  same  absorbent 
condition  as  it  is  at  present,  and  capable  of  receiving  a  much 
greater  amount  of  rain  than  formerly,  before  any  would  flow  £rom 
off  its  surface. 

Even  with  a  constant  and  excessive  rainfall,  the  result  of  the 
continued  deepening  of  the  valleys  would  be  to  cause  more  and 
more  to  flow  off  by  the  springs,  and  less  from  the  surface  ;  but  with 
the  valleys  once  deepened,  a  small  diminution  in  the  rainfall,  or 
its  more  even  distribution  over  the  whole  year,  might  cause  the 
flow  from  the  surface  almost  entirely  to  cease,  and  allow  the  whole 
to  be  carried  off  by  the  springs.  Whenever  this  was  the  case, 
any  great  and  rapid  excavation  of  the  valleys  would  be  rendered 
almost  impossible,  from  mere  rain  alone;  and  with  no  extreme 
reduction  in  the  total  amount  of  annual  flow  of  the  rivers,  yet  by 
their  originating  in  perennial  springs  subject  to  but  slight  varia- 
tions, and  from  their  being  no  longer  to  any  extent  immediately 
connected  with  the  surface  drainage,  there  would  cease  to  be  that 
immense  difference  between  their  maximum  and  minimimi  volume 
which  formerly  existed.  The  result  of  this  comparatively  uniform 
flow  would  be  a  great  diminution  in  the  tendency  of  any  river  to 
change  its  bed,  and  even  if  it  occasionally  received  a  great  accession 
of  water,  it  would  find  relief  by  overflowing  into  the  wide  vallev 
due  to  its  former  more  violent  action.  In  the  less  inclined  portions 
of  its  valley,  the  parts  now  almost  deserted  by  the  stream  would  be 
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favourable  for  yegetatioiii  such  as  would  result  in  the  formation  of 
peat,  and  any  occasional  overflowing  of  the  banks  might,  owing 
to  the  less  torrential  character  of  the  inundations,  have  a  tendency 
to  fill  up  and  level  these  marginal  spaces  rather  than  to  excavate 
them  deeper.  The  deposits  of  gravel,  sand,  and  clay  at  the  low 
levels  would  also  be  more  continuous  than  those  at  the  higher. 

In  tracing  the  effects  of  subaerial  action  in  forming  valleys,  I 
have  assumed  the  subsoil  or  rock  in  which  they  were  formed  to  have 
been  chalk,  as  it  is  principally  in  valleys  in  the  Chalk  that  the 
gravels  containing  PalaDolithic  implements  occur.  This  is  pro- 
bably on  account  of  the  greater  natural  abundance  of  flints  in  such 
valleys,  which  of  course  led  to  implements  being  there  chipped  out 
in  greater  numbers,  as  well  as  to  their  being  less  cared  for,  from 
their  being  more  easily  replaced  than  they  would  be  where  flint  was 
scarce.  The  effects  on  other  soft  and  absorbent  soils  would  not  mate- 
rially differ  from  those  on  chalk.  On  clay,  the  general  amount  of 
denudation  would  perhaps  be  greater,  but  the  valleys  broader,  and 
with  less  inclined  slopes  on  their  sides.  In  a  clay  coimtry  we  might, 
I  think,  expect  to  find  the  old  River  Gravels  not  unfrequently  at 
greater  distances  from  the  existing  streams  than  in  a  chalk  district. 

Any  theory  of  the  valleys  having  been  excavated  at  some  re- 
mote period  in  some  unknown  manner,  and  then  having  been  filled 
with  gravels  derived  from  an  imknown  source,  and  again  re- 
excavated,  presents  such  difficulties  that,  to  my  mind,  it  cannot  well 
be  entertained.  If,  however,  such  a  view  be  accepted,  it  seems  to 
add  to  the  time  necessary  for  the  excavation  of  the  valleys,  as 
much  of  the  rainfall  might  find  a  subterranean  vent  at  a  low  level 
through  the  gravel  lining  the  bottom  of  the  fiUed-up  valleys,  and 
thus  keep  the  upper  soil  in  a  more  absorbent  condition,  and  there- 
fore less  liable  to  erosion. 

I  must  not,  however,  add  any  other  theoretical  considerations 
to  the  statement  of  this  hypothetical  case.  It  perhaps  is  such  as 
may  not  have  found  an  absolutely  exact  analogue  in  nature,  but  it 
may  yet  be  accepted  as  a  fair  exposition  of  the  results  which,  under 
the  supposed  conditions,  must,  judging  from  what  we  know  of 
the  action  of  subaerial  causes,  in  all  probability  have  ensued. 

Ijct  us  now  compare  the  phenomena  as  we  find  them  in  the 
gravel  beds  of  our  present  river- valleys  with  those  of  the  h)T)0- 
thetical  case,  and  we  shall  find  them  coincide  in  a  remarkable 
manner. 

In  the  first  place,  the  constituent  parts  of  the  gravels  of  the 

QQ 
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IjccIs  of  drift  containing  Palaeolithic  implementa  arc  always,  prtro- 
logicnlly,  Bucli  as  arc  to  bo  found  in  the  existing  riTcr-basin*,  u«  tiey 
must  alfio  of  necessity  have  been  in  the  hj-pothetical  case.  This  fart, 
which  holds  good  both  in  France  and  England,  has  been  insigti^d 
on  by  Mr.  Prestwich,  and  cannot  bo  too  ot^n  reitemted.  AVlicre 
old  murine  deposits  of  the  Glacial  I'criod,  consisting  of  pebbles  of 
various  ages  and  origins,  exist  within  a  rivcr-busin,  there  ulw  will 
such  pebbles  be  found  in  its  gravils,  but  the  originally  derivulivv 
character  of  the  pebbles  prevents  any  strong  orgnmcnt  being 
founded  ujwn  their  presence,  ^Vherc,  however,  no  sucli  beds  eidst, 
the  case  can  clearly  be  made  out.  Unless  a  river  tiitversos  a  gnmilc 
or  slat«  eoujitry,  no  granite  or  alato  is  found  in  the  Quatcrnarj 
gravels  of  its  valley :  unless  it  passes  over  Oolite,  I*urboek,  (ir 
Groensand,  no  blocks  or  pebbles  of  these  rocks  occur.  This  fact 
tiufficcB  to  ])rovo  that  the  gravels  are  duo  to  sonic  local  uiusc,  eii<.'li 
as  river-action,  and  not  to  any  general  submcrgonoe,  or  "  wave  of 
trannlation,"  which  would  of  necessity  bring  in  materials  not  to  be 
t'oiuid  in  the  existing  basins. 

That  the  beds  of  deposit  resulting  from  a  flooded  river  shoulil 
contain  some  of  the  land  and  freshwater  shells  and  nniinul  bones 
of  the  ]K'riixl,  is,  ;i.s  bun  been  shciwn,  most  natund.  Sueb  shellsttni! 
remains  are  of  constant  occurrence  in  the  Quaternary  gravels.  If 
they  prove  nothing  else,  their  evidence  as  to  the  &eehwat«r 
origin  of  tho  beds  must  be  accepted  as  conclusive.  It  is  true  that 
in  all  cases  such  land  and  freshwater  remains  have  not  as  yet 
been  found ;  but  if  in  a  dozen  instancefl  we  find  beds  of  a  certain 
character  containing  these  remains,  and  also  flint  inatmmeitfa 
wrought  by  the  hand  of  man ;  and  in  a  dozen  other  inBlances, 
similar  beds  in  analogous  positionB,  also  containing  implements  of 
the  same  kind,  though,  ao  far  as  is  known,  no  such  organic  remains ; 
we  are  justified  in  regarding  both  sets  of  beds  as  due  to  the  same 
original  cause,  and  in  believing  that  the  organic  remains,  if  actually 
absent,  are  eo  from  some  accidental  circumstance.  We  may, 
indeed,  accept  the  implements  as  being  truly  characteriatic  foesUs 
of  a  certain  class  of  deposits. 

The  character  of  the  beds,  consisting  as  they  do  of  gravel,  sand, 
and  fine  silt,  brick-eeu'th  or  loess,  and  their  manner  of  deposition, 
are  also  absolutely  in  accordance  with  the  river  hypotheaia.  On 
the  higher  levels  above,  hut  near,  the  valleys,  we  frequently  find 
these  beds  at  a  considerable  distance  from  the  ezistiug  stream;  and 
we  find  them  at  all  levels  tm  the  fianks  of  the  irslUys,  and  ooca> 
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sionoUy  almost  at  their  bottom.  In  these  lower  beds,  the  imple- 
ments, if  of  the  same  form  and  character  as  those  in  the  upper 
beds  nearer  the  source,  are,  in  accordance  with  what  would  be  the 
cose  under  the  hypothesis,  constantly  much  rolled  and  water- 
worn.  The  beds  at  the  low  level  are  also  usually,  so  &r  as  the 
gravel  is  concerned,  of  a  finer  character  than  those  at  the  high 
level,  and  present  a  greater  abundance  of  sand  and  brick-earth. 
They  seem,  in  fiict,  indicative  of  some  such  amelioration  of 
climate  as  that  supposed. 

Looking  again  at  the  position  of  the  deposits  with  regard  to  the 
neighbouring  rivers,  we  find  them,  as  a  rule,  exactly  in  such 
{)ositions  as  might  have  been  expected,  had  their  presence  been 
due  to  the  action  of  a  stream  in  the  process  of  excavating  its 
valley  in  such  a  manner  as  that  described.  So  constantly  is  this 
the  cose,  that  a  practised  geologist,  from  a  mere  inspection  of  the 
Ordnance  map,  could  almost  with  certainty  predict  where  deposits 
of  River  Drift  would  be  found,  of  such  an  age  and  character  as  to 
bo  likely  to  contain  PalaDolithic  implements.  In  more  than  one 
instance,  indeed,  as  has  already  been  mentioned,  the  probability  of 
certain  gravels  containing  these  relics  of  human  art  was  pointed 
out  l>efore  their  actual  discovery. 

Such  are  some,  but  by  no  means  all,  of  the  points  in  which  the 
actual  phenomena  agree  with  those  which  must  have  resulted  from 
rivcr-oction  such  as  supposed  in  the  h^^thesis,  and  they  are 
alone  sufficient  to  raise  the  strongest  presumption  that  the  pheno- 
mena are  duo  to  such  action,  and  that  the  theory  that  would 
account  for  them  in  this  manner  cannot  be  far  from  the  truth. 

I  will,  however,  now  pass  in  review  the  principal  localities 
where  Pulax)lithic  implements  have  been  found  in  drift-deposits, 
and  see  what  other  points  of  accordance,  and  what  difficulties,  if 
any,  they  present. 

Taking  first  the  basin  of  the  Ouse  and  its  tributaries,  we  find 
ut  Biddcnham,  near  Bedford,  one  of  the  principal  localities  for 
drift  implements,  the  gravel  on  the  inner  side  of  a  bold  sweep 
made  by  the  river,  and  from  40  to  50  feet  obove  it.  Its 
constituent  stones  are  all  derived  either  from  the  rocks  in  the 
neighbourhood,  or  from  the  Glacial  beds  which  cap  them,  and 
which  have  evidently  been  cut  through  by  the  river.  Tliroughout 
the  beds  are  scomfl,  containing  numerous  freshwater  shells,  mixed 
with  some  derived  from  the  land  and  from  marshy  places :  numerous 
bones  of  terrestrial  mammals  also  occur.    In  the  valley  of  the  Lark, 
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remains  of  such  shells  occur  at  Bury  St.  Edmunds  in  the  same  beds 
OS  the  implements.  Farther  down,  at  Icklinghaniy  the  beds  at 
Bampart  Field  cap  a  rounded  knoll  on  the  inner  side  of  a  curve 
of  the  river,  which  appears,  however,  to  have  somewhat  straight- 
ened its  course  since  they  were  deposited.  Below  Icklingham,  the 
whole  surface  of  the  country,  and  its  drainage,  have  been  so  much 
modified  by  the  invasion  of  the  sea,  which  produced  the  wide  level 
of  the  Fens,  that  we  should  expect  to  find  any  deposits  of  an 
ancient  river,  which  existed  before  that  great  planing-down  of 
the  adjacent  country,  in  somewhat  anomalous  positions. 

As  I  am  not  here  writing  a  geological  treatise,  I  need  not  enter 
into  the  history  of  the  origin  of  the  Fens ;  it  is  enough  to  say  that 
the  subsoil  of  almost  the  whole  district  consists  of  clays  belonging 
either  to  the  Oolitic  or  Cretaceous  series,  and  unprotected  by  any 
rocks  of  a  harder  nature  towards  the  sea,  which  has  thus  been 
enabled  to  invade  it.  The  presence  of  the  sea  is  attested  in  various 
localities  by  marine  remains.  Buccinum,  Trophou,  Littorina, 
Cardium,  and  Ostrea  are  abundant  in  the  gravel  in  March.*  In 
the  valley  of  the  Nene,  near  Peterborough,  oyster  and  other 
marine  shells  occur,  mixed  with  those  of  land  and  freshwater 
origin.  In  Whittlesea  Mere,  remains  of  walrus,  and  seal,  and  sea- 
shells  are  found ;  while  as  fax  south  as  Waterbeach,  less  than  ten 
miles  from  Cambridge,  remains  of  whale  have  been  discovered. 

The  old  land  surface  having  been  thus  destroyed,  we  cannot 
with  certainty  trace  the  course  of  the  ancient  representative  of 
the  river  Lark  below  Mildenhall ;  it  seems,  however,  to  have  pro- 
ceeded northwards  by  Eriswell  and  Lakenheath,  to  join  the  Little 
Ouse.  At  Eriswell,  a  gravel  of  the  same  character  as  that  near 
Mildenhall  occurs  on  the  slope  of  the  hill  towards  the  Fen ;  but  in 
it,  as  yet,  no  implements  are  recorded  to  have  been  found.  At 
Lakenheath,  however,  they  occur  in  the  gravel  now  capping  the 
hiU  overlooking  the  Fen,  as  well  as  on  the  slope.  Owing  to  the 
distance  of  these  beds  from  any  existing  rivers,  Mr.  Flower  t  has 
found  great  difficulty  in  reconciling  them  with  any  theory  which 
would  account  for  their  presence  by  the  action  of  rivers.  If,  how- 
ever, we  regard  the  great  denudation  of  the  Fen  country  as  sub- 
sequent in  date  to  the  deposit  of  the  gravels,  it  appears  to  me 
that  any  difficulty  on  this  point  vanishes.  That  this  denudation 
was  in  fact,  at  all  events  in  part,  subsequent  to  the  deposit  of  the 
gravels,  is  proved  by  the  position  of  the  beds  at  Shrub  Hill,  which 

•  n.  Socloy,  Q.  J,  G.  S.,  1866,  vol.  xxii.  p.  472.      f  Q,  J,  G,  S.,  1869,  toL  xxt.  p.  4«. 
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there  cap  a  small  area  of  Gttult,  and  which,  being  above  the 
general  level  of  the  Fens,  can  hardly  have  been  deposited  in  the 
position  they  now  occupy,  when  the  configuration  of  the  country 
was  at  all  like  what  it  is  now.  Such  beds  must,  on  the  con- 
trary, have  been  deposited  in  the  bottom  of  a  valley;  and  it 
appears  as  if  in  this  case,  by  their  superior  hardness  to  the  clay 
around  them,  or  from  some  other  accidental  cause,  they  had  pro- 
tected this  small  spot  from  tidal  action,  which  in  the  adjacent 
river,  previously  to  the  construction  of  Denver  Sluice,  extended 
nearly  as  far  as  Brandon. 

The  rolled  condition  of  so  many  of  the  implements  found  at 
Shrub  Hill  proves  that  they  must  have  been  transported  some 
distance  by  water,  from  beds  at  a  higher  level. 

Turning  now  to  the  existing  valley  of  the  Little  Ouse,  we  find, 
at  Brandon  Down,  the  gravel  occupying  the  summit  of  a  high 
ridge  of  land  almost  at  right  angles  to  the  present  course  of  the 
river.  It  is  difficult  to  account  for  its  occurring  in  this  position, 
unless  we  are  to  suppose  that  at  an  early  period,  before  the 
complete  denudation  of  the  Fen  country,  and  while  the  Boulder 
Clay  still  covered  the  surface  of  the  Chalk,  and  the  level  of  satura- 
tion was  higher  in  the  latter  than  at  present,  a  tributary  stream, 
possibly  the  old  representative  of  the  Lark,  flowed  into  the  Little 
Ouse  near  this  spot,  and  the  gravel  was  deposited  on  the  tongue 
of  land  near  the  confluence.  The  country  drained  by  the  Little 
Ouse  seems  at  one  time  to  have  been  almost  covered  by  Glacial 
deposits,  including  beds  of  shingle,  composed  for  the  greater  part 
of  quartzite  pebbles.  The  beds  at  Brandon  Down  are  near  the  old 
sea-margin,  and  occupy  a  higher  position  relatively  to  the  existing 
river  than  any  analogous  beds  nearer  the  source  of  the  stream,  being 
90  feet  above  it.  If  they  resulted  from  river-action,  they  would,  in 
accordance  with  the  hypothesis,  be  among  the  older  of  the  river- 
deposits  ;  and  would,  as  indeed  they  do,  consequently  contain  a  £Etr 
larger  proportion  of  the  quartzite  pebbles  than  those  of  somewhat 
later  age  and  farther  up  the  valley. 

At  Bromehill,  where  the  drift  is  but  a  few  feet  higher  than 
the  present  level  of  the  stream,  and  would,  in  accordance  with  the 
hypothesis,  belong  to  a  later  period,  there  are  but  few  of  these 
quartzite  pebbles,  but  the  gravel  contains  a  very  large  proportion 
of  rolled  fragments  of  chalk,  which,  so  far  as  I  have  observed, 
are  absent  in  the  probably  older  beds  at  Brandon  Doiim;  the 
implements  also  are  frequently  much  rolled  and  water- worn.   This 
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fact  is  also  in  accordance  with  the  hypothesis,  for  tho  river  at  the 
time  of  the  formation  of  those  lower  heds  would,  in  the  lower  part 
of  its  course,  have  completely  cut  through  the  Glacial  deposits 
above  the  Chalk,  and  would  have  been  attacking  the  Chalk  itself. 
There  is  also  an  abundance  of  rolled  chalk  in  the  Shrub  Hill  beds, 
which  seem  to  bo  of  much  the  same  age.  In  the  valley  of  the 
Lark  the  rolled  chalk  pebbles  occur  in  gravels  at  a  somewhat 
greater  elevation.  Higher  up  the  Little  Ouse,  the  gravel  at  Santon 
Downham  occupies  the  slope  of  a  hill  on  the  inner  side  of  a  great 
sweep  of  the  river,  while  at  Thetford  the  beds  form  a  long  terrace 
by  the  side  of  the  stream,  with  a  rather  abrupt  slope  towards  it. 
Here  also  land  and  freshwater  shells  have  been  found  in  the 
gravel,  but  neither  these  nor  implements  have  as  yet  been  observed 
in  the  gravels  of  the  valley  of  the  Little  Ouse,  or  of  its  tributaries, 
above  Thetford. 

Tracing  the  main  stream  back  to  its  source,  we  find  that  both 
the  Little  Ouse  and  the  "Waveney,  the  one  flowing  westward,  and 
the  other  eastward,  take  their  rise  in  the  same  v^ey,  and  within 
a  few  hundred  yards  of  each  other,  at  Lopham  Ford.  With  r^ard 
to  the  elevation  of  this  spot  above  the  sea-level  there  has  been 
some  diversity  of  opinion.  On  the  Greenough  map,  published  by 
the  Geological  Society,  it  is  erroneously  stated  at  15  feet ;  and 
Mr.  Flower,*  in  arguing  in  favour  of  his  views,  that  the  beds  at 
Brandon  are  not  connected  with  any  river-action,  assigns  it  a 
height  of  only  23  feet  above  high-water  mark.  That  this  also  is 
erroneous  can  be  readily  shown,  for  Mr.  Prestwich  t  has  recorded 
the  level  of  the  Waveney  at  Moor  Bridge,  near  Hoxne,  ten  miles 
below  its  source,  as  being  59  feet  9  inches  above  high-water  mark 
at  Yarmouth.  Mr.  Alger,  of  Diss,  who  has  surveyed  the  district, 
informs  mo  that  the  level  at  Lopham  Ford  is  75  feet  3  inches 
above  high-water  mark ;  and  as  by  actual  survey  he  found  the  fcill, 
from  the  head  of  the  Waveney  to  Hoxne  Mill,  to  be  upwards  of 
15  feet,  there  can  bo  little  doubt  of  this  level  being  approximately 
correct.  Still,  the  gravel  beds  at  Brandon  being  upwards  of  90 
feet  above  high- water  mark,  there  can  be  no  doubt  of  their  being 
at  an  elevation  actually  above  the  source  of  tlie  present  stream ; 
and  at  first  sight  this  fact  appears  difficult  of  reconciliation  with 
the  xiew  that  they  are  due  to  fluviatile  action.  Without,  how- 
ever, calling  to  aid  any  possible  oscillations  in  the  level  of  the 
land,  varj^ing  in  amount  at  different  parts  of  the  course  of  the 

♦  Quar.  Jouni.  Geo!.  Soc,  1869,  vol.  xxv.  p.  453.        t  Phif.  Trans,,  1860,  pi.  xi. 
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stream^  an  examination  of  the  local  geological  conditions  suffices 
to  throw  light  on  the  causes  why  the  erosion  of  the  land  at  the 
sources  of  the  Little  Ouse  and  TVaveney  has  hecn  abnormally 
great ;  so  that  not  only  have  the  streams  excavated  back  the  heads 
of  their  respective  valleys  until  they  have  met,  but  their  inclina- 
tion at  the  upper  part  of  their  course,  instead  of  being,  as  usual  in 
chalk  coimtries,  at  the  rate  of  12  to  18  feet  in  a  mile,  is  only  about 
18  inches. 

The  general  level  of  the  coimtry  for  some  distance  aroimd 
Lopham  Ford  is  at  least  100  feet  above  it,  and  the  Chalk  and  the 
superimposed  beds  are  for  the  most  part  covered  with  a  deposit  of 
impervious  Boulder  Clay,  through  which  the  valleys  of  the  Little 
Ouse  and  Waveney  have  been  cut.  But,  at  the  time  of  the 
last  emergence  of  this  district  of  country  from  beneath  the  sea, 
this  clay  must  have  been  continuous  across  the  tract  since  exca- 
vated, so  that  at  that  time  the  sources  of  the  streams  flowing  in 
cither  direction  must  have  been  at  least  100  feet  above  their 
present  level,  and  at  least  80  feet  above  the  gravels  at  Brandon 
Down,  and  probably  at  some  distance  apart.  That  the  heads  of 
the  two  streams  should  have  cut  back  their  valleys,  and  at  last 
have  met,  appears  to  bo  due  to  the  fact  that,  previously  to  the 
covering  of  Boulder  Clay  being  deposited,  there  existed  an  old 
depression  in  the  Chalk,  which  had  been  filled  with  laminated 
sandy  clays,  belonging  apparently  to  what  is  known  by  geolo- 
gists as  the  Chillesford  series.  These  being  more  easily  acted 
on  than  the  chalk  by  running  water,  led  the  streams  to  follow 
the  coarse  of  the  old  depression  which  they  tilled,  and  it  is 
to  their  presence  that  the  small  inclination  of  the  upper  part  of 
the  valley  of  the  Waveney  appears  to  be  mainly  due.  Another 
cause  is  to  be  found  in  the  country  near  Lopham  Ford  being 
coated  with  clay,  so  that  the  streams,  even  at  the  present  day, 
exhibit  the  remarkable  phenomenon  of  being  liable  to  floods 
at  their  source.  An  isolated  hill,  about  30  feet  high,  formed  of 
the  laminated  beds,  and  with  a  slight  capping  of  gravel,  still 
remains  in  the  valley  of  the  Waveney,  near  lledgrave,  to  show  the 
nature  of  the  beds  which  have  been  removed. 

The  only  spot  in  the  valley  of  the  Waveney  where  as  yet 
Patoolithic  implements  have  been  found  is  at  Iloxne,  where  the 
summit  of  the  beds  is  about  111  feet  above  high- water  mark  at 
Yarmouth.  This,  thougli  at  a  higher  level  than  the  existing  source 
of  the  Waveney,  is  probably  much  below  the  level  of  its  earlier 
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scarce.     Since  the  beds  were  deposited,  tlie  surface  of  the  grouiid  I 
in  the  neighbourhood  has  been  completely  remodelled  hy  sub*  ■  I 
aerial  denudation,  and  thoy  now  lie  in  a  trough  on  the  autnmit  of  I 
a  hill*  both  aides  of  which  slope  down  to  small  etroams  which 
tributary  to  the  Wuveuey,  and  are  still  at  work  cutting  ont  thuw  J 
valleys  in  the  Boulder  Clay.     The  beds  in  which  the  implementi  I 
occur  are  beyond  all  doubt  of  freshwater  origin,  being  full  of  I 
freshwater  shells.     The  trough  in  which  they  lie  has  mucli  the  | 
appearance  of  the  deserted  bed  of  o  river,  sUtod  up  under  mopo  ■ 
Iflcu&trine  conditions.     Such  a  change  in  the  position  of  a  river- 
bed, and  its  subsequent  infilling,  are  quite  in  accordance  with  the 
hypothetical   case   of  river-action,  especially  when,  as   here,  itg 
eventual  valley  had  not  been  distinctly  carved  out. 

The  beds  at  High  Lodge,  near  Mildcnhall,  are  of  somewhat 
similar  character  to  those  at  Hoxne,  though  occupying  a  depres- 
sion on  the  alope  of  a  hill,  instead  of  a  trough  on  the  summit ;  and 
wore  probably  deposited  under  nearly  the  same  circiimstonccfi, 
though  as  yet  no  testaceous  remains  have  been  found  in  them. 

Turning  south,  to  the  valley  of  the  Thames,  we  find  the  gravel 
beds  at  Acton  and  Ealing,  which  are  80  or  90  feet  above  th« 
Ordnance  datum,  fonning  a  terrace  along  the  side  of  the  broad 
valKy.  at  a  height  of  suiiic  50  feet  above  its  f,'cnoral  surface.  In 
the  bottom  of  the  valley  are  spread  out  other  beds  of  gravel,  sand, 
and  brick-earth,  exactly  aa  might  be  expected  on  the  river 
hypothesis ;  while  at  Highbury  New  Park  and  Hackney  Sown 
we  have  beds  of  the  same  character,  which  contain  land  and  fresh- 
water shells  and  flint  implemouts,  at  a  height,  in  some  casee,  of 
100  feet  above  the  Ordnance  datum.  The  presence  of  these  beds 
in  such  a  position,  consisting,  aa  they  do  at  Highbury,  of  saad  and 
brick-earth,  such  as  can  only  have  been  deposited  in  comparatively 
tranquil  water,  involves  the  necessity  either  of  a  large  lake  having 
existed  at  the  spot,  or  of  its  having  been  within  access  of  the 
flood-waters  of  the  river.  But  either  of  these  conditions  iB  im- 
possible, unless  we  are  to  suppose  that  the  valley  of  the  Thames, 
in  which  London  now  stands,  was  at  that  time  non-ezisteut. 
It  must,  therefore,  have  been  subsequently  excavated.  But  again, 
at  lower  levels  at  Hackney  Down  and  in  Gray's  Tun  I^ne,  we 
have  gravels  of  a  more  distinctly  fluviatile  character,  and  also  con- 
taining Pakeolithic  implements.  The  existence,  character,  and 
position  of  all  these  beds  are,  therefore,  perfectly  in  accordance 
•  Prestwich,  Piil.  Tnmi.,  1860,  pi.  xi. 


THE   VALLEY  OF  THE  THAMES.  601 

with  the  theory  of  the  es^cavation  of  the  valley  by  the  river,  and 
it  is  extremely  difficult,  if  not  impossible,  to  account  for  them 
satisfactorily  in  any  other  manner. 

Passing  by  the  instances  where  isolated  specimens  of  the  imple- 
ments have  been  found  in  the  valley  of  the  Thames,  though  it 
may  be  observed  that  the  gravels  in  which  they  have  occurred  are, 
on  the  river  theory,  exactly  where  they  might  have  been  expected 
to  be  present,  we  come  to  the  beds  near  Reculver,  where  they  have 
been  found  in  large  numbers.  Looking,  however,  at  the  enormous 
encroachmentB  of  the  sea,  even  within  the  last  few  centuries,  upon 
the  soft  cliffs  of  sand  and  clay  at  that  spot,  it  is  difficult  to  form 
any  satisfactory  idea  of  the  conditions  under  which  a  river  may 
have  flowed  near  it  at  a  remote  period,  or  of  the  position  of  the 
coast  at  the  time.  Where,  however,  as  is  here  the  case,  a  large 
tract  of  land  has  been  washed  away,  which  must  of  necessity  have 
had  its  system  of  superficial  drainage  by  streams,  and  may  possibly 
have  had  rivers  passing  through  it,  which  now,  owing  to  the 
altered  conditions,  find  their  way  into  the  sea  at  a  point  much 
nearer  their  source  than  formerly,  we  should  expect  to  find  on 
the  top  of  the  cliffs  traces  of  the  former  state  of  things ;  and  where 
any  portion  of  the  slope  of  an  old  valley  remained,  to  see  its 
gravels,  though  now  so  close  to  the  sea,  at  a  height  far  above 
its  level.  Still,  it  is  hard  to  say  whether  the  implement- 
bearing  beds  at  Reculver  are  connected  with  the  old  valley 
of  the  Thames,  or  with  that  of  some  other  stream  which  has  now 
disappeared,  but  of  which  the  upper  portion  is  to  be  traced  in  the 
Swale,  which  now  separates  the  Isle  of  Sheppcy  from  Kent,  and 
which  appears  to  afford,  in  its  junction  with  the  West  Swale  and 
Long  Reach,  an  instance  of  the  heads  of  two  valleys  being  gradually 
cut  back  until  they  met.  The  beds  may  even  be  connected  with  the 
valley  of  the  Stour ;  for  it  is  by  no  means  impossible  that  the 
present  second  and  northward  mouth  of  that  stream  may  run  along 
the  valley  of  an  old  river,  which  originally  flowed  southward  past 
Reculver,  and  joined  the  old  representative  of  the  Stour  some- 
where to  the  south  of  where  is  now  the  village  of  Sarre. 

The  great  tract  of  gravel  which  at  some  little  distance  inland 
fringes  the  East  Essex  coast,  between  Shoeburyness*  and  the 
Blackwater  estuary,  may  also  be  connected  with  some  old  river ; 
but  as  yet  no  well-defined  implements  or  freshwater  shells  have, 
I  believe,  been  found  in  it.     The  fluno-marine  deposits  at  a  lower 

*  Oeoi,  Mag,,  toL  iii.  p.  34S. 
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tsTil  at  daoton,  just  north  of  the  Blackwntor,  like  thaw  at 
Ohulet^  in  ^nt,  seem  to  helong  to  a  somewhat  later  period,  when 
the  riTsn  had  to  far  docpcnod  tlioir  beds  as  to  have  become  tidal 

Thongh  no  land  or  frosliwater  shells  have  as  yet  been  found  in 
the  gravel  beds  ucar  Canterbury,  yet  their  position  ia  quite  is 
aooordanoe  with  t)ic  theory  of  the  excavation  of  the  ^-alley  by 
rirer-iotion ;  and  here,  as  elsewhero,  the  implements  from  tho 
Itfwec  beda  aie  often  much  water-woru. 

^e  mqtetfloial  deposits  of  the  south  of  Hampshire  and  the  IbIb 
of  Wig^t,  and  in  a,  lesser  degree  those  of  the  neighbouring  ceun- 
tiea^  hme  been  fully  diacuBsed  in  an  able  paper  by  Mr,  T.  Codrin^ 
ton,  V.GtM.*  to  vhioh  the  radar  deauooa  of  tcatbfK  SatAUm 
tatM.  hen  be  ^propriately  given  is  reftamd.  Ha  faril  paioM 
ent  that  the  vhde  of  the  K«r  Foreat,  between  Podte  md  fla^h> 
iiiii|iliiiiTViihii.inipniiriil  mil  limn  liiliimiliniiiaii  iiilmalnniliiii. 
with  a  giadnal  dtipe  to  tiie  aoi^  Tety  gmuttSif  ounirtd  wiA 
grarel  and  briok-^arth.  Thia  haa  nnee  been  In  gntt  part  eat 
vp,  and  over  krge  areaa  enttrely  ramored,  by  tlie  ketkn  if  the 
stnanu  and  iiTen,  whieh  htter  flow  in  weU-daBned  rwOaft. 

Thefivmation  of  tiii*  taUs-land  and  the  vnAjiag  iaptdt  tl 
gT^Tel,  vbich,  in  places  &r  inland,  is  fbnnd  at  a  bei^bt  of  more 
than  430  foet  above  the  present  sea-level,  appears  to  be  due  to 
marine  action,  though  as  yet  no  msrino  remains  have  been  dis- 
covered in  it.  Sea-shells  have,  however,  been  found  by  Mr. 
Prestwich  t  in  an  old  sea-beach  at  Waterbeoch,  near  Ch)odwood, 
and  similar  beds  at  Avisford  Bridge  occupy  a  height  of  80  or  100 
feet  above  the  sea.  We  seem,  then,  here  to  have  evidence  of  a 
considerable  elevation  of  the  land  from  beneath  the  sea ;  and  as 
the  gravel  in  places  overlies  late  Tertiary  beds,  this  must  have 
taken  place  at  a  comparatively  late  geological  epoch.  When 
rivers  run  through  a  tract  of  country  covered  with  a  marine 
gravel  of  this  kind,  itself  apparently  deposited  in  a  somewhat 
contracted  area,  it  is,  in  the  absence  of  organic  remains,  difficult 
to  distinguish  Ax>m  the  older  beds  the  reconstructed  grav^  result- 
ing from  flnviatile  action.  Any  one,  however,  who  is  acquainted 
with  the  country,  or  who  will  examine  Mr,  Codrington's  map, 
will  see  what  an  enormous  denudation  has  been  effected  in  this 
great  sheet  of  gravel  by  rivers  and  streams,  and  by  subaerial  action. 
When  once  the  protecting  gravel  has  been  cat  throagh,  and  the 
soft  Tertiary  beds  of  sand  and  clay  below  have  been  reached,  the 
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process  seems  to  go  on  with  great  rapidity.  A  large  tract  of  land 
west  of  Southampton  appears  to  have  been  in  this  way  almost 
cleared  of  its  gravel,  of  which  but  patches  are  left.  Even  the 
principal  portion  of  the  old  table-land  which  has  survived,  that  to 
the  east  and  south-east  of  Fordingbridge,  is  deeply  cut  into  by 
numerous  valleys,  many  of  a  depth  of  200  feet.  The  existence  of 
these  valleys  is  clearly  in  accordance  with  the  river  theory. 

Let  us  now  examine  the  discoveries  in  the  valleys  of  the  Test 
and  Itchen  from  this  point  of  view.  Looking  at  the  numerous 
instances  of  the  finding  of  flint  implements  in  gravels  containing 
terrestrial  and  freshwater  remains,  and  looking  at  the  improba- 
bility of  their  occurring  in  a  purely  marine  deposit,  I  venture  to 
regard  them  as  equally  characteristic  of  freshwater  deposits  as 
any  organic  fossils,  and  to  claim  the  beds  in  which  they  occur  as 
being  of  freshwater  origin. 

At  Southampton  several  implements  have  been  found  in  the  pits 
upon  the  Common  at  heights  ranging  from  80  to  150  feet  above 
the  sea-level.  The  gravel  there  slopes  ot  a  considerably  greater 
inclination  than  that  of  the  table-land  nearer  Chilworth,  with 
which  it  is  continuous,  and  from  which  it  would  appear  to  have 
been  in  part  derived.  It  occupies  a  tongue  of  land  between  the 
valley  of  the  Itchen  and  that  of  the  Test,  both  now  widened  out 
by  tidal  action.  It  is  covered  by  brick-earth,  and  its  position  ond 
character  are  quite  in  accordance  with  a  fluviatile  origin.  If,  from 
their  proximity  to  the  old  marine  gravels,  we  assume  these  bods  to 
belong  to  an  early  period  in  the  history  of  the  excavation  of  the 
valley,  their  high  position  above  the  present  tidal  stream  is  such 
as,  according  to  the  hypothesis,  was  to  be  expected. 

The  gravels  found  lower  down  the  course  of  the  river,  at  Hill 
Head  and  Brown  Down,  appear  to  belong  to  a  somewhat  later 
period,  and  to  bear  much  the  same  relation  to  those  of  Southampton 
Common,  as  do  the  beds  at  Shrub  Hill  to  those  of  Brandon  Down. 
As  I  pointed  out  long  ago,  "  there  can  bo  but  little  doubt  that 
these  gravel  bods  are  merely  an  extension  of  the  valley-gravels  of 
the  rivers  Test,  Itchen,  Hamble,  and  other  streams,  which,  at  the 
time  they  were  deposited,  flowed  at  this  spot  in  one  united  broad 
stream,  at  an  elevation  some  forty  feet  above  the  existing  level 
of  their  outfall,  over  a  country  which  has  since,  by  erosive  action, 
been  in  part  converted  into  the  Soutliampton  Water."*  We  shall 
shortly  have  to  revert  to  this  circumstance ;  but,  before  returning 

•  Q.  J.  Ofof.  Soe.,  1864,  voL  xx.  p.  180. 
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to  the  coast,  we  must  take  a  short  glance  at  the  features  of  the 
discoveries  near  Salisbury. 

In  the  neighbourhood  of  this  town  there  can  be  no  doubt  of  the 
deposits  being  thoroughly  in  accordance  with  the  river  theory. 
The  Fisherton  and  Milford  Hill  beds  occupy  points  or  spurs  of 
land  in  the  forks  above  the  junction  of  streams,  or  precisely  those 
spots  in  which  their  presence  was  to  be  expected.  There  are  the 
usual  beds  of  gravel,  sand,  and  clay ;  the  usual  bones  of  the  Quater- 
nary fauna,  some  representing  what  are  now  Arctic  species,  and 
therefore  presumably  indicative  of  a  severer  climate  than  at  pre- 
sent; and  the  usual  land  and  freshwater  shells.  Though  the 
valleys,  being  confluent,  are  excavated  to  the  same  depth,  yet,  on 
examination,  their  sectional  areas  will  be  found  to  be  approximately 
proportional  to  the  extent  of  country  drained  by  the  rivers  still 
flowing  through  them.  At  Milford  Hill  the  deposit  is  cut  off 
from  the  main  spur  of  land  by  a  kind  of  transverse  valley,  about 
30  feet  in  depth,  besides  having  on  either  side  a  valley  some 
100  feet  deep.  On  any  hypothesis  of  the  beds  having  been 
deposited  by  aqueous  action — and  no  other  can  for  a  moment  be 
entertained — ^thcse  valleys  must  have  been  excavated  since  the 
deposition  of  the  gravels.  For  had  the  valleys  at  that  time  existed, 
we  can  conceive  of  no  conditions  under  which  a  body  of  water  suffi- 
cient to  fill  the  valleys  to  their  simimit,  and  able  to  carrj'  alonj^ 
dotrital  matter  with  it,  would  leave  its  heavy  contents  at  the  top 
of  the  hills,  instead  of  at  the  bottom.  The  old  alluvial  beds  occur 
also  at  various  levels  on  the  sloj^es,  in  complete  accordance  with 
the  tlieory  of  gradual  excavation  ;  and  farther  down  the  Milloy,  at 
Fordingbridge,  we  find  them  again  occurring,  with  remains  of 
Elephas  primigcnius,  at  about  40  feet  above  the  river. 

The  circumstances  of  the  discoveries  at  Bouniemouth  seem  at 
first  sight  utterly  irreconcilable  with  any  river  liyiK)thesis,  as  it  is 
difficult  to  conceive  how  gravels  capping  the  cliffs  along  the  sea- 
shore for  miles,  and  at  an  elevation  of  from  90  to  130  feet  above 
its  level,  can  have  been  deposited  in  such  a  i)osition  by  the  agency 
of  a  stream.  And  yet,  on  a  closer  examination  of  the  case,  all  such 
difficulties  vanish,  and  tlie  ancient  existence  of  a  river  at  such  an 
elevation,  and  running  in  such  a  direction  that  it  would  leave 
these  gravels  to  testify  of  its  former  course,  seems  absolutely 
demonstrable.  Without  being  aware  of  the  results  at  which 
others  had  arrived,  I  came,  after  due  consideration  of  tlie  facts  of 
the  case,  to  the  conclusion  that,  as  has  alreadv  been  mentioned  in 


THE  ORIGIN  OF   THE  SOLENT  SEA.  605 

an  earlier  page,  there  must  in  ancient  times  have  existed  a  river 
draining  an  extensive  tract  of  country  along  the  southern  coast, 
and  flowing  in  an  easterly  direction ;  and  that  of  this  river  a  por- 
tion still  survives  in  an  altered  and  enlarged  condition  as  the 
Solent,  which  now  separates  the  Isle  of  Wight  from  the  mainland. 
Mr.  Codrington,  whose  paper  I  have  already  so  often  quoted, 
arrived  on  independent  grounds  at  substantially  the  same  con- 
clusion. But  at  an  earlier  epoch  still — ^in  1862— before  any  flint 
implements  had  been  found  at  Bournemouth,  or  indeed  in  any  of 
the  gravels  of  the  South  of  England,  the  Rev.  W.  Fox,*  of  Brixton, 
in  the  Isle  of  Wight,  published  nearly  similar  views  as  to  the 
origin  of  the  Solent.  As  his  opinions  cannot  by  any  possibility  be 
supposed  to  have  been  influenced  by  preconceived  views  as  to  the 
antiquity  of  man,  I  prefer  stating  the  case,  in  the  first  instance,  in 
his  words  rather  than  in  my  own : — "  The  severance  of  this  island" 
(the  Isle  of  Wight)  "  from  the  mainland,  it  appears  to  me,  was 
effected  imder  very  unusual  circumstances,  and  at  a  very  distant 
period.  The  present  channel  of  the  Solent,  being  pretty  nearly 
equally  deep  and  equally  broad  throughout  its  entire  length  of 
twelve  or  fourteen  miles,  proves  at  once  that  it  was  not  formed  in 
the  usual  way  of  island-severing  channels,  that  is,  by  gradual 
encroachments  of  the  sea  on  the  two  opposite  sides  of  a  narrow 
neck  of  land " — "  it  is  to  be  accoimted  for,  therefore,  not  by  the 
excavations  of  a  gradually  approaching  sea,  but,  as  I  shall  here- 
after have  to  attempt  to  show,  by  its  being  originally  the  trunk  or 
outlet  of  a  very  considerable  river."  "  Whoever,  as  a  geologist, 
examines  the  vertical  strata  of  the  Chalk  at  the  Needles,  nay,  and 
throughout  the  whole  length  of  the  Isle  of  Wight,  and  the  strata 
of  the  same  rock  in  exactly  the  same  unusual  position  on  the  bold 
white  cliff  on  the  Dorsetshire  coast  some  twenty  miles  westward 
of  the  Needles,  will  not  doubt  but  that  the  two  promontories  were 
once  united,  forming  a  rocky  neck  of  land  from  Dorset  to  the 
Needles.  This  chain  of  chalk  might,  or  might  not,  be  so  cleft  in 
twain  as  to  allow  the  rivers  of  Dorset  and  Wilts  to  find  a  passage 
through  them  to  the  main  ocean.  My  opinion,  however,  is  that 
they  had  no  such  outlet,  but  that  at  that  far-distant  period  the 
entire  drainage  of  more  than  two  coimties,  embracing  the  rivers 
that  join  the  sea  at  Poole  and  Christchurch,  flowed  through  what 
is  now  called  Christchurch  Bay,  down  the  Solent,  and  joined  the 
sea  at  Spithead." 

*  O0oio^ut,  Tol.  T.  p.  462, 
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''According  to  this  theory,  the  Solent  was  at  that  time  an 
estuary  somewhat  like  the  Southampton  Water,  having  but  one 
opening  to  the  British  Channel,  but  of  so  much  more  importance 
than  the  latter  as  it  was  fed  by  a  vastly  greater  flow  of  firesh  water." 
"  Of  course,  according  to  this  view,  the  sea  would  lose  its  original 
condition  as  an  estuary  at  the  time  when  the  British  Channel  had 
so  far  made  a  breach  through  the  chain  of  rocks  connecting  the 
Isle  of  Wight  with  Dorsetshire  as  to  give  an  opening  into  itself 
for  the  Dorsetshire  rivers,  somewhere  opposite  to  the  town  of  Christ- 
church.  From  that  time  forth  the  Solent  would  become  what  it 
is  at  present,  losing  its  character  as  an  estuary,  and  assuming  that 
of  a  long  narrow  sea."  ''  The  distant  period  at  which  such  changes 
took  place  it  would  bo  hopeless  to  guess  at,  amid  the  dimness  of 
the  data  on  which  calculations  could  be  founded.  It  could  not  be 
less,  however,  than  many  thousands  of  years,  seeing  that  since  that 
time  the  British  Channel  has  not  only  made  a  broad  breach  of 
twenty  miles  through  a  chain  of  slowly  yielding  rocks,  but  has 
also  pushed  its  way  gradually  across  the  broad  extent  of  the  Poole 
and  Christchurch  Bays." 

Such  is  the  theory  of  Mr.  Fox,  which  places  the  probable  course 
of  events  fully  and  fairly  before  our  view.  I  see  in  it  but  little 
to  comment  upon,  except  that  he  does  not  appear  to  have  suffi- 
ciently taken  into  accoimt  the  widening  of  the  Solent  subsequently 
to  the  time  of  its  becoming  a  channel  of  the  sea ;  and  that,  in  a 
passage  which  I  have  not  quoted,  he  estimates  the  drainage  area 
of  the  ancient  river  as  but  little  inferior  to  that  of  the  Thames  or 
llumber.  Taking  the  basins  of  all  the  streams  discharging  into 
the  sea  between  Ballard  Down,  near  Poole,  on  the  west,  and 
Calshot  Castle  and  the  Medina  on  the  east,  but  not  including 
the  latter  river,  I  find  that,  according  to  the  Ordnance  map,*  the 
present  land  area,  which  would  have  drained  into  an  ancient  river 
such  as  that  8Ui)i)oscd,  is  1,617  square  miles.  To  this  may  be 
added  another  100  square  miles,  representing  the  area  included 
between  the  present  coast  and  an  extension  of  the  chalk  downs 
from  Ballard  Down  to  the  Needles,  the  whole  of  which  has  been 
washed  away,  though  within  this  large  area  the  present  depth  of 
the  sea  attains  in  but  very  few  places  to  10  fathoms.  The 
drainage  area  of  the  ancient  river  Solent  can,  therefore,  have  been 
but  about  one-third  of  that  of  the  Thames  and  its  affluents,  unless 
we  are  to  sui)pose  that,  as  is  the  case  in  the  neighbourhood  of  Corfe 

*  '*  Kivcrs  and  their  Catchment  Baaiiu." 
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Castle  and  with  the  Medina^  a  portion  of  land  to  the  south  of  the 
chalk  downs  drained  northward  through  some  gap  in  the  range 
of  hills.  That  such  land  existed  seems  probable,  from  the  occur- 
rence of  gravels  with  elephant  remains  along  the  south-west  coast 
of  the  Isle  of  Wight  at  an  elevation  of  80  feet  and  upwards 
above  the  sea,  which,  Mr.  Codrington  has  suggested,  may  have 
been  deposited  by  tributary  streams  of  a  river  flowing  northwards 
through  the  Chalk  range  to  the  Solent.  But  even  with  any  such 
addition  the  area  drained  by  the  old  river  Solent  cannot  have  been 
half  that  of  the  basin  of  the  Thames. 

With  regard,  however,  to  the  former  existence  of  this  range  of 
chalk  hills  and  the  land  to  the  north  of  them,  Mr.  Codrington  has 
shown,  in  the  paper  already  so  often  quoted,  that  the  spreading 
out  of  the  murine  gravel  and  the  levelling  of  the  table-lands  were 
probably  effected  in  an  inlet  of  the  sea,  shut  in  on  the  south  side 
by  land  which  connected  the  Isle  of  Wight  with  the  mainland, 
and  opening  to  the  eastward.  Assuming,  then,  the  existence  of 
this  ridge  of  high  land,  it  is  evident,  as  Mr.  Fox  has  pointed  out, 
that  the  only  outlet  for  the  rivers  now  represented  by  the  Fromo, 
the  Trent  or  Piddle,  the  Stour,  Blackwater,  Avon,  and  other 
streams  now  discharging  into  the  sea,  must  have  been  by  an 
eastward  channel ;  in  fact,  a  continuation  of  the  rivers  now  dis- 
charging through  Poole  Harbour.  The  course  of  such  a  river 
would  naturally  be  guided,  in  the  first  instance,  by  the  configura- 
tion of  the  surfiice  of  the  old  marine  gravels  of  the  sloping  table- 
land. This,  as  has  been  shown,  slopes  upward  from  the  present 
coast  northward,  and  attains  its  highest  level  inland ;  but  traces 
of  the  same  gravel  occur  also  in  the  Isle  of  Wight,  though  it  there 
slopes  upward  in  a  southerly  direction,  attaining  a  height  of  368 
feet  at  St.  George's  Down,  but  being  only  from  100  to  160  feet 
above  the  sea  in  various  places  along  the  northern  shore  of  the 
island,  at  a  distance  of  about  a  mile  inland.  It  appears,  therefore, 
that  there  must  originally  have  been  a  valley  running  east  and 
west  in  the  old  marine  gravel,  forming  a  natural  course  for  the 
drainage  of  the  country,  and  probably  finding  its  way  towards 
the  sea,  somewhere  within  the  space  now  occupied  by  the  Solent 
and  Spithcad,  though  not  actually  discharging  its  waters  into  the 
sea  until  it  had  attuinod  fK)mc  distiinco  eastward. 

Evidence  as  to  the  highest  level  at  which  freshwater  action 
removed  and  re-deposited  the  marine  gravel  on  the  southern 
slope  of  the  valley  is  at  present  wanting ;  but,  judging  from  a 
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Bection  across  the  Isle  of  Wight  from  St.  George's  Down  to 
Norris  Castle,  given  by  Mr.  Codrington,  the  declivity  is  so  much 
more  rapid  below  the  160-feet  level  than  above  it,  that  the 
ancient  river  may  have  commenced  its  action  at  about  that  level. 
How  far  eastward  of  the  present  Isle  of  Wight  the  land  may 
have  extended  at  that  time  it  is  difficult  to  say;  but,  judging 
from  the  enormous  denudation  to  the  west,  and  the  range  of 
the  ten-fathom  line,  there  may  probably  have  been  land  at  all 
events  as  far  east  as  opposite  to  Selsey,  the  extensive  drift-beds 
at  which  place,  containing  remains  of  JElephas  pritnigenius,^  are 
possibly  connected  with  this  old  river. 

It  is  difficult  to  determine  the  precise  manner  in  which  the 
Foreland  gravels  and  brick-earth,  in  which  Mr.  Codrington  found 
a  Palaeolithic  implement  at  85  feet  above  the  sea-level,  were  con- 
nected with  the  old  river-deposits.  Mr.  Codrington  is  inclined 
to  think  that  a  rise  of  land  to  the  extent  of  70  or  80  feet 
must  have  taken  place  since  the  deposition  of  the  brick-earth  in 
which  the  flint  implement  was  embedded,  but  this  to  me  seems 
unnecessary.  It  is,  however,  unsafe  to  speculate  on  a  single 
specimen  found  in  such  a  position. 

Turning  to  Bournemouth,  where  so  many  more  have  been 
found,  the  highest  and  most  westerly  point  at  which  they  have 
occurred  appears  to  be  about  130  feet  above  the  sea.t  Farther 
east,  near  Boscombc,  the  level  is  about  120  feet ;  midway  between 
that  spot  and  Hengistbury  Head  the  height  of  the  gravel  is  90 
feet ;  at  Iligh  Cliff,  84  feet ;  at  Hordwell,  a  short  distance  inland, 
60  feet ;  and  about  midway  along  the  north  shore  of  the  Solent, 
50  feet.  The  surface  of  the  ground  is  of  course  much  cut  up  by 
the  numerous  streams  coming  in  from  the  north ;  but  the  general 
fall  of  the  gravel  from  west  to  east  is  perfectly  in  accordance  with 
its  having  been  deposited  in  the  valley  of  an  ancient  river  running 
in  this  direction,  the  whole  of  the  southern  side  of  which  has  since 
been  carried  uway  by  the  sea.  Whether  the  old  river  had  become 
tidal  as  far  west  as  Ilurst  Castle,  when  first  it  was  intercepted  bv 
the  sea  to  the  south,  does  not  appear  to  me  to  be  a  matter  of 
moment,   as  no  doubt  a  valley  was  already  formed,  along  the 

•  Godwin-Auston,  Q.  J.  G.  .S'm'1857,  vol.  xiii.  p.  oO. 

t  Tlicre  iiwiy  be  some  degnc  of  unecrtaiuty  whether  the  gravels  at  this  spot  are  tn 
be  eoimeeted  iminediutely  with  the  nuiin  stream,  or  with  an  affluent  running  into  it 
appi-oxiinutely  by  the  Siiino  course  ad  that  of  tho  present  Bourne,  but  tSa  is  of 
little  moment. 
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course  of  which  the  encroachments  of  the  sea  would  be  more  rapid 
than  where  the  cliffs  were  higher,  and  more  solid  matter  had  to 
be  removed.  That  the  valley^  in  which  is  now  Southampton 
Water,  was  also  originally,  for  the  most  part,  scooped  out  by  the 
rivers  coming  from  the  north,  and  which  in  remote  times  flowed 
into  the  old  river  Solent,  is,  I  think,  beyond  all  reasonable  doubt. 
The  increased  volume  of  the  ancient  river,  after  receiving  so 
important  an  affluent,  is  evinced  by  the  widening  of  the  channel^ 
from  Galshot  Castle  eastward  by  Spithead,  to  a  full  third  more 
than  it  is  to  the  west,  along  what  is  now  the  Solent. 

As  to  the  character  of  the  gravels  at  Bournemouth,  it  is,  as 
already  observed,  hard  to  distinguish  those  presumably  of 
fluviatile  origin  from  the  older  and  probably  marine  beds.  In 
the  railway-cutting  between  Bournemouth  and  Christchurch,  I 
thought,  however,  that  in  places  I  could  trace  the  superposition 
of  the  one  upon  the  other.  They  contain  water- worn  fragments 
of  quartz,  granite,  and  porphyry,  as  was  noticed  long  ago  by  Mr. 
Godwin- Austen,*  who,  frt>m  this  circumstance,  saw  reason  for 
connecting  them  with  the  gravels  capping  the  tabular  hills  of 
Devon  and  Dorset  to  the  west. 

It  is,  of  course,  evident  that  at  the  period  when  the  river  ran 
at  this  high  level,  past  the  spot  where  now  is  Bournemouth,  all 
the  land  to  the  immediate  west  must  have  been  far  higher  than  it 
is  at  present,  and  that  Poole  Harbour  could  not  have  existed.  In 
attempting  to  reconstruct  the  map  of  a  coimtry,  the  shores  of  which 
have  been  much  wasted  by  the  sea,  in  order  to  show  what  must 
have  been  the  old  coast-line  at  some  remote  period,  the  absence  of 
any  evidence  as  to  the  elevation  above  the  sea  of  the  land  re- 
moved, and  as  to  the  channels  along  which  the  sea  could  work, 
render  the  task  difficult,  and,  within  certain  limits,  impossible. 
In  this  case,  however,  there  is  a  strong  presumption  aa  to  the 
unbroken  continuity  of  the  Chalk  range,  and  of  its  elevation 
having  been  much  the  same  throughout  as  it  now  is  at  both  ends 
of  the  breach.  The  general  character  of  the  beds  above  the  Chalk, 
so  far  as  their  power  of  resistance  to  water-action  goes,  seems  also 
much  the  same  at  either  extremity,  though  perhaps  the  beds  at 
the  Isle  of  Wight  end  of  the  breach  are  somewhat  the  harder. 
Assuming  nearly  equal  conditions,  and  looking  at  the  form  of  the 
present  coast-line,  which  is  indented  by  two  distinct  broad  baysy 
it  seems  probable  that  the  old  course  of  the  river  may  have  been 

•  Q.  J.  O.  8.,  1857,  voL  xiii.  p.  46. 
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intercepted  by  the  sea  at  two  several  points,  the  one  nearer  Poole 
and  the  other  nearer  Lymington.  Directly  this  closer  communi- 
cation with  the  sea  was  formed  for  the  Dorsetshire  rivers,  they 
would,  of  course,  owing  to  the  more  rapid  fall,  excavate  their 
valleys  with  greater  speed  at  their  mouth,  and  directly  they  became 
tidal,  the  sea  would  make  rapid  inroads  on  the  soft  sand  and 
clay  exposed  to  its  action.  So  great  is  this,  that  at  Hordwell 
Cliff  the  waste  of  the  shore  is  said  to  be  now  going  on  at  the  rate 
of  about  a  yard  per  anniun,*  or  of  upwards  of  half  a  mile  every  thou- 
sand years,  though  perhaps  this  may  be  somewhat  exaggerated. 

In  discussing  this  question  I  have  purposely  avoided  com- 
plicating the  subject  with  the  effects  of  any  general  lowering  of 
the  surface  of  the  ground  by  erosion,  either  chemical  or  mechanical ; 
or  of  upheavals  and  depressions  of  the  land  during  the  period  of 
the  formation  of  the  valleys,  though  no  doubt  this  also  has 
taken  place,  especially  along  the  southern  coast  of  Britain. 
I  must,  however,  mention  the  existence  of  a  submerged  forest, 
occasionally  visible  at  low  water,  at  the  foot  of  the  cliffs  at 
Bournemouth,  which  seems  to  show  that  there,  as  elsewhere,  a 
depression  of  a  former  land  surface  has  taken  place.  Mr.  Albert 
Way,  F.S.A.,  who  has  had  the  opportunity  of  examining  some 
of  the  stumps  of  trees  exposed  at  rare  intervals  at  low  water, 
informs  me  that  they  appear  to  be  those  of  the  true  Scotch 
fir ;  and  also  that  local  tradition  speaks  of  an  impassable  morass 
having,  so  late  as  the  commencement  of  the  present  centur}', 
intervened  between  the  line  of  cliffs  and  the  sea.  On  the  occasion 
of  one  of  my  visits  to  Bournemouth,  some  of  these  stumps  were 
fortimately  visible,  and  were  pointed  out  to  me  by  Mr.  Way  at  a 
spot  but  a  few  yards  to  the  west  of  the  pier,  and  between  high 
and  low-water  mark.  They  appear  to  be  of  no  very  remote 
antiquity,  geologically  speaking,  and  to  be  connected  rather  with 
the  present  valley  of  the  Bourne  than  with  the  valley  of  the  old 
river  Solent,  as  the  trees,  some  of  which  were  fully  a  hundred 
years  old,  grew  on  the  surface  of  a  thick  bed  of  hard  peat 
Under  any  circumstances,  however,  the  presence  of  such  remains 
at  the  foot  of  the  cliffs  does  not  tend  to  diminish  our  estimate  of 
the  antiquity  of  the  freshwater  beds  containing  the  works  of 
man,  which  we  find  occupying  their  simmiit. 

In  passing  the  deposits  containing  flint  implelnents  in  different 
parts  of  this  country  under  review,  enough  has,  I  think,  now  been 

•  Q,  J.  O.  S.y  1870,  vol.  xxri.  p*  632. 
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said  to  show  that  in  position,  in  character,  and  in  the  nature  of 
their  organic  contents,  they  are  perfectly  in  accordance  with  what 
might  have  been  expected  from  river-action  under  certain  circum- 
stances. The  case  might,  indeed,  have  been  made  much  stronger 
had  deposits  in  other  places,  in  all  respects  similar,  except  that  the 
presence  of  flint  implements  has  not  as  yet  been  observed  in  them, 
been  brought  into  accoimt ;  and  it  must  not  be  forgotten  that  this 
might,  with  perfect  propriety,  have  been  done,  as  there  can  be  no 
possible  doubt  that  a  certain  series  of  gravels,  sands,  and  clays, 
containing  organic  remains  and  flint  implements  in  extremely 
variable  quantity,  all  belong  to  one  geological  period,  and  owe 
their  existence  and  present  position  to  similar  causes. 

But  though  on  no  other  hypothesis  than  that  of  river-action 
can  the  phenomena  be  accounted  for,  yet,  as  has  already  been 
seen,  it  is  necessary,  in  order  that  river-action  should  have  pro- 
duced such  effects,  that  the  streams,  diiring  some  portion  of  the 
year  at  all  events,  should  have  been  more  torrential  in  character 
than  they  are  at  the  present  day.  If,  however,  wo  see  satisfactory 
groimds  for  attributing  these  beds  containing  land  and  fresh- 
water shells  and  remains  of  terrestrial  animals  to  rivers  formerly 
flowing  at  much  higher  levels  than  at  present,  and  which  have 
since  excavated  their  valleys — and  it  seems  impossible  to  do 
otherwise — ^then  we  must  also  accept  as  a  fact  that  the  climatal 
conditions  were  such  as  would  enable  the  rivers  to  perform  the 
work.  It  is,  as  Mr.  Prestwich*  has  shown,  quite  out  of  the 
question  to  suppose  that  with  the  valleys  excavated  to  the  present 
depth,  any  meteorological  causes  could  fill  them  to  their  summits ; 
or  even  if  they  could  and  did,  that  they  would  leave  such  de- 
posits as  we  find  at  high  elevations  on  their  slopes,  or  even  on 
detached  eminences.  It  will,  however,  be  well  to  examine  briefly 
any  corroborative  evidence  that  may  be  forthcoming  as  to  the 
probability  either  of  a  severer  climate  involving  a  greater  accumu- 
lation of  Ti'inter  snows,  or  of  a  greater  rainfall,  or  of  both.  The 
one,  indeed,  seems  hardly  probable  without  the  other,  as  a  cold 
land  surface  "  presented  to  vapour-laden  sea- winds,  as  in  the  moun- 
tainous districts  of  the  north-west  of  Spain,  in  our  o>\ti  lake  dis- 
tricts, and  in  Scandinavia,''t  involves  of  necessity  a  heavy  rainfall. 

With  regard  to  climate,  we  may  take  into  account  that  which  pre- 
vailed at  a  somewhat  eaiflier  date ;  for  there  appears  no  doubt  that  the 
flint  implement-bearing  gravels  are  of  later  date  than  the  so-culled 

•  rkili  Trans.,  1864.  p.  266.  t  Ibid.,  p.  291. 
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Olacial  Period,  during  a  portion  of  which  a  great  part  of  England 
and  Scotland  was  submerged  beneath  the  sea,  and  became  coated 
with  masses  of  Boulder  Clay  and  other  deposits,  derived  for  the 
most  part  from  the  moraines  of  glaciers,  sometimes  at  no  great 
distance,  and  in  the  main  transported  and  dropped  in  their  present 
positions  by  means  of  icebergs  and  coast  ice.  That  they  are  of  later 
date  is  proved  by  more  than  one  of  the  implement-bearing  beds 
reposing  in  valleys  either  in,  or  cut  through,  the  Boulder  Clay.  On 
the  land  again  emerging  from  beneath  the  sea,  the  climate  still 
appears  to  have  been  far  colder  than  at  present ;  so  much  so  that, 
as  has  been  pointed  out  by  Mr.  Boyd  Dawkins,*  it  is  extremely 
probable  that  the  higher  grounds  of  North  Wales  and  the  northern 
part  of  England  were  still  covered  with  an  ice-mantle,  at  the  same 
time  that  the  mammoth,  reindeer,  and  other  Post-Glacial  mammals 
were  living  in  the  lower  and  less  inclement  districts.  The 
crumpling  and  contortion  of  some  of  the  beds  of  River  Drift, 
especially  at  high  levels,  have  been  adduced  by  Mr.  Prestwich  as 
possibly  resulting  from  the  lateral  pressure  produced  by  packing 
and  jamming  together  of  blocks  of  ice,  such  as  may  now  be 
witnessed  in  rivers  like  the  Danube  and  the  Rhine.  The 
"  trail  and  warp  "  of  Mr.  Trimmer,t  those  superficial  deposits  so 
common  over  a  large  portion  of  this  coimtry,  and  which,  indeed, 
constitute  so  large  a  part  of  the  arable  soil,  seem  also,  as  the 
Rev.  Osmond  Fisher  +  has  pointed  out,  to  be  significant  of  a  severer 
climate  than  at  present  prevails.  There  is  also  a  high  proba- 
bility that,  at  the  time  of  the  deposit  of  the  gravels,  Britain  was 
still  united  to  the  Continent ;  so  that,  apart  from  other  causes, 
there  was  a  tendency  for  the  climate  to  purtake  more  of  a  con- 
tinental character  than  at  present,  and  to  induce  greater  cold 
in  winter  and  greater  heat  in  summer. 

The  probability  that  the  existence  of  enormous  glaciers  is  as 
indicative  of  the  action  of  heat,  in  order  to  convert  the  water  of 
the  ocean  into  vapour,  as  of  cold  to  condense  it,  has  been  insisted 
on  by  Professor  Tyndall,§  and  even  more  strongly  by  Professor 
Frankland.  If,  at  the  time  of  the  rivers  flowHing  at  the  high  level, 
Britain  was  still  connected  with  the  Continent,  it  is  by  no  means 
impossible  that  the  temperature  of  the  seas  on  either  side  of  the 
connecting  isthmus  may  have  been  different.  That  more  im- 
mediately conununicating  with  the  Southern  Ocean  would  have 

♦  Q.  J.  a.  S.y  1869,  vol.  XXV.  p.  209.  f  Q.  J.  G,  6'.,  1851,  vol.  \u.  p.  31. 
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been  the-wanner  of  the  two,  from  which  a  copious  supply  of  vapour 
would  be  carried  by  the  southerly  winds,  and  be  condensed  as 
rain  in  its  passage  northward. 

Mr.  Alfred  Tylor,  F.G.S.,*in  his  profiisely  illustrated  papers  on 
the  Amiens  Gravel,  and  on'  Quaternary  Gravels,  contends  for  the 
existence  of  a  "Pluvial  Period  "  subsequent  to  the  Glacial,  in  which 
the  rainfall  was  far  greater'  than  at  present.  To  some  extent  this 
opinion  is  probably  correct ;  but  when  he  proceeds  to  assert  that 
the  surface  of  the  Chalk  in  the  valley  of  the  Somme,  and  in  all 
other  valleys  of  the  same  character,  had  assumed  its  present  form 
prior  to  the  deposition  of  any  of  the  gravel  or  loess  now  to  be 
seen  there,  and  to  argue  that  the  whole  of  the  gravels  at  all  levels 
on  the  slopes  are  of  one  age,  and  due  to  floods  extending  to  a 
height  of  at  least  80  feet  above  the  level  of  the  rivers,  we  may 
well  hesitate  before  we  give  in  our  adhesion  to  such  views.  In 
the  first  place,  it  is,  to  say  the  least  of  it,  hardly  philosophical  to 
rely  too  much  on  a  single  instance,  such  as  that  of  the  valley  of  the 
Somme ;  and  to  accoimt  for  its  phenomena  by  causes  which  are 
evidently  incapable  of  producing  the  effects  observable  in  other 
localities,  as,  for  instance,  at  Southampton,  close  to  the  sea, 
and  160  feet  above  its  level.  But  what  shall  we  say  to  floods 
raising  the  levels  of  rivers  flowing  through  broad  valleys 
upwards  of  80  feet,  and  yet  having  no  erosive  power,  'and 
the  waters  of  which,  regardless  of  the  laws  of  gravity,  tranquilly 
deposited  their  solid  contents  evenly  over  the  slopes,  or  often 
in  the  greatest  thickness  on  their  higher  part,  and  in  some  cases 
on  almost  isolated  hills,  instead  of  principally  on  the  bottom? 
^VTience  all  the  materials  for  the  gravels  are  to  be  derived,  and  how 
they  are  to  be  reduced  to  a  subangular  condition  by  water-wear, 
esixjcially  in  the  case  of  the  flint  implementH  occurring  in  the 
gravels,  are  points  on  which  further  information  will  have  to  be 
supplied  before  any  such  views  can  be  seriously  entertained. 

I  have,  up  to  this  point,  almost  left  out  of  \dew  any  distinctive 
differences  between  the  deposits  at  a  high  level  and  those  at  a  low 
level  in  the  river-valleys.  That  such,  however,  exist  has  been 
pointed  out  by  Mr.  Prestwich  ;t  and  judging  from  the  northern 
range  of  the  group  of  shells  found  in  the  high-level  beds,  the 
absence  of  southern  species,  the  character  of  the  mammalian  and 
vegetable  remains,  the  transport  of  large  blocks  such  as  could  only 

•  Q.  J.  a.  .S'.,  1868.  vol.  xxiT.  p.  103  :  1869,  xxv.  p.  57  ' 
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be  effected  by  ice,  and  the  other  physical  features  of  the  case,  he 
is  inclined  to  assign  a  winter  temperature  to  the  period  of  their 
deposit  from  19°  to  29°  below  that  which  now  obtains  in  these 
regions.  From  a  consideration  of  the  features  of  the  low-lerel 
deposits  he  considers  that,  at  the  time  of  their  deposit,  the  climate 
was  less  severe  to  the  extent  of  about  5°.  The  presence  of  the 
mammoth  and  wooUy-haired  rhinoceros,  animals  specially  adapted 
for  cold  climates ;  of  the  musk-sheep,  the  reindeer,  the  lemming, 
and  marmot,  corroborates  the  same  view ;  while  the  hippopotamus, 
which  seems  characteristic  of  the  low-level  deposits,  appears  more  in 
accordance  with  a  somewhat  warmer  climate.  Like  Hie  mammoth 
and  rhinoceros,  its  structure  may,  however,  have  been  somewhat 
modified,  so  as  to  enable  it  to  occupy  colder  regions  than  at  present, 
or  it  may  merely  have  been  a  summer  visitor  ranging  northwards, 
before  the  separation  of  Britain  from  the  Continent.  Under  any 
circumstances,  its  presence  seems  to  indicate  that  the  volume  of 
the  rivers  must  have  been  in  excess  of  what  it  is  at  the  present 
time.  But  whatever  may  have  been  the  degree  of  winter  cold,  or 
the  amount  of  the  snow  and  rainfall,  the  one  was  not  so  extreme 
as  to  prevent  there  being  an  abimdance  of  animal  life,  nor  the 
other  so  great  as  to  interfere  with  the  growth  of  a  sufficient 
supply  of  vegetable  food  on  which  it  might  subsist. 

It  has,  indeed,  been  supposed  by  some  that  the  remains  of  the 
early  mammals  occurring  in  the  gravels  are  derived  from  older 
beds,  and  that  their  presence  in  association  with  flint  implements 
no  more  proves  the  contemporaneity  of  the  men  who  made  them 
with  the  old  Quaternary  fauna,  than  their  association  with  Chalk 
fossils  in  the  same  beds  proves  that  mankind  were  originally  in- 
habitants of  the  Cretaceous  ocean.  Did  the  gravels  only  occur  at 
such  levels  as  are  within  reach  of  existing  streams,  there  might  be 
some  reason  in  such  a  view ;  which  is,  moreover,  in  certain  cases 
and  within  certain  limits,  probably  correct.  For  we  have  seen  how, 
in  the  course  of  the  excavation  of  a  valley,  the  beds  deposited  at  one 
time  are  liable  to  be  disturbed  at  another,  and  re-deposited  in  a 
fresh  place,  which  could  hardly  happen  without  an  admixture  of 
fresh  materials,  some  probably  of  a  more  recent  date.  In  the 
process  of  transport,  however,  not  only  the  implements,  but  the 
still  softer  bones,  are  liable  to  wear  and  abrasion  of  the  angles,  and 
it  is  impossible  to  conceive  that,  assuming  the  animals  forming  the 
Quaternary  fauna  to  have  disappeared  from  this  region  before  the 
valleys  were  excavated,  and  the  implement-bearing  beds  deposited. 
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their  bones  could  still  exist  in  such  numbers,  and  so  often  in  an 
unrolled  condition,  in  the  low-level  beds. 

Had  this  older  fauna  disappeared  in  Palaeolithic  times,  it  is  evident 
that  man  could  not  have  subsisted  here  alone,  unaccompanied  by 
other  animals  to  Ornish  him  with  food ;  and  if  these  animals  be- 
longed to  the  later  or  "  prehistoric  "  fauna,  where,  as  Sir  John  Lub- 
bock pertinently  asks,  are  their  bones  P  If,  however,  we  acknow- 
ledge that  the  Post-Glacial  mammals  still  occupied  this  country 
at  the  time  of  the  low-level  beds  being  formed,  and  if  we  find 
their  remains  also  in  those  at  a  high  level,  and  at  all  intermediate 
heights,  it  is  evident  that  they  must  have  occupied  the  coimtry 
during  the  whole  period  of  the  excavation  of  the  valleys;  while, 
if  we  also  find  flint  implements  in  an  unrolled  and  unworn  con- 
dition at  all  heights,  it  is  evident  that  those  who  made  them  must 
also  have  been  co- occupants  of  the  region  during  the  same  period. 

If,  indeed,  as  appears  to  be  in  some  valleys  the  case,  the  imple- 
ments occur  imwom  only  in  the  high-level  deposits,  while  in  the 
lower  they  are  either  absent  or  in  a  much-worn  condition,  the 
inference  is,  that  in  those  particular  valleys  the  occupation  by  man, 
though  for  some  time  contemporaneous  with  that  of  the  mammoth 
and  his  congeners,  ceased  before  the  extinction  or  emigration  of 
the  old  fauna.  In  some  cases,  however,  as  at  Fisherton,*  the 
worked  flints  have  been  found  below  the  remains  of  mammoth ;  t 
while  in  the  beds  at  Menchecourt,  near  Abbeville,  in  which  the 
implements  occur,  were  found  the  bones  of  a  hind-leg  of  rhinoceros 
still  in  their  natural  position,  so  that  they  must  have  retained 
their  ligaments  when  deposited,  and  could  not  since  have  been 
disturbed.  With  regard  to  the  amelioration  of  climatal  conditions 
which  led  to  the  cessation  of  the  excavation  of  the  valleys,  it  may 
not  impossibly  have  been  connected  with  the  insulation  of  the 
country,  when  the  isthmus  connecting  it  with  the  Continent 
was  cut  through  by  the  sea.  But  this  is  hardly  the  place  for 
such  speculations.  If,  however,  we  may  regard  the  estuarine 
deposits  at  Selsea,  in  which  almost  entire  skeletons  of  mammoth 
occur,  as  belonging  to  the  period  when  the  deposit  of  the  low- 
level  gravels  was  ceasing,  it  would  appear  from  the  associated 
molluscan  forms,  as  interpreted  by  Mr.  Godwin- Austen,  that  the 
temperature  of  the  waters  of  the  English  Channel  was  at  that 
time  such  as  may  now  be  met  with  12^  farther  south. 

*  Ravin,  Mim.  de  la  Soc,  tCEmuL  tC Abbeville,  1838,  p.  196.  PhU.  Trans.,  1S60,  p.  JOL 
t  "  Hint  Chips,"  p.  47. 
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If  there  was  a  difference  in  the  climatal  conditions  of  the  high 
and  low-level  deposits,  it  might  have  produced  some  effect  on  tine 
method  of  living,  and  on  the  implements  of  the  men  of  the  two 
periods.  At  one  time  I  thought  it  probable  that  a  marked  distinc- 
tion might  eventually  be  drawn  between  the  high  and  low-level 
implements ;  but,  so  far  as  Britain  is  concerned,  this  can  hardly  be 
done.  Still  the  fades  of  a  collection  from  two  different  spots  is 
rarely  quite  the  same,  and  I  think  there  is  generally  a  prepon- 
derance of  the  ruder  pointed  implements  in  the  high-level  gravels, 
and  of  the  flat,  ovate,  sharp-rimmed  implements  in  the  low-leveL 
In  the  valley  of  the  Somme  the  broad  polygonal  flakes  are 
certainly  most  abimdant  in  the  lower  beds,  as  at  Montiers,  near 
Amiens.  I  have  the  same  form  from  low-level  gravel  near  Beauvais. 

But  enough  has  now  been  said  with  regard  to  the  manner  in 
which  these  beds  of  River  Drift  were  probably  deposited  ;  and  the 
irresistible  conclusion  is,  that  owing  to  the  wasting  agency  of  rain, 
frost,  and  rivers,  there  must  have  been  a  vast  change  in  the  super- 
ficial features  of  the  coimtry  since  the  time  when  those  who 
fashioned  the  flint  implements  found  in  the  high-level  gravels  were 
joint  occupants  of  the  land  with  the  mammoth  and  rhinoceros,  and 
the  other  departed  members  of  the  Quaternary  fauna.  A  similar 
change  in  the  sur&ce  of  the  country  has  also  taken  place  in  the 
neighbourhood  of  the  caves  in  which  the  remains  of  this  same  fauna 
occur,  associated  also  with  similar  relics  of  himian  workmanship. 

What  length  of  time  it  must  have  taken  for  such  changes  to  be 
effected  is  a  question  we  must  now  approach ;  but,  before  doing  so, 
it  will  be  well  to  say  a  few  more  words,  in  addition  to  what  has 
already  been  said,  on  the  almost  entire  absence  of  human  bones  in 
the  beds  containing  those  of  the  associated  mammalia. 

In  the  first  place,  it  is  well  to  repeat  that  whatever  may  be  the 
case  in  the  brick-earth  or  loess,  there  have  not,  as  has  been  pointed 
out  by  Sir  John  Lubbock,*  up  to  the  present  time,  been  found  in 
the  gravel  any  remains  of  animals  so  small  as  man,  who,  as  the 
same  author  observes,  must  of  necessity  have  been  few  in  number 
in  comparison  with  the  animals  by  the  chase  of  which  he  must 
have  subsisted.  Another  cause  appears  also  to  have  been  at  work ; 
for,  however  barbarous  we  may  suppose  the  himian  race  to  have 
been  at  that  remote  period,  we  can  hardly  believe  them  to  have 
been  so  destitute  of  all  natural  affection  as  to  denv  some  rites  of 
sepulture  to  friends  or  relatives  removed  by  death.     There  would, 

•  "  Prehistoric  Timee,"  2nd  ed.,  p.  348. 
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therefore,  in  all  probability,  be  but  few  or  no  human  bones  exposed 
on  the  surface  in  such  a  manner  as  to  be  carried  off  by  the  flooded 
streams,  and  embedded  in  their  gravels ;  while,  in  cose  of  any 
human  beings  perishing  by  drowning,  their  bodies,  as  I  have 
already  shown,  would  probably  either  be  carried  to  sea,  or  left  in 
such  a  position  as  to  allow  of  their  recovery,  at  all  events  before 
they  became  disarticulated. 

This  is,  however,  a  matter  of  but  small  importance,  as  there  will 
be  but  little  difficulty  in  conceding  that  an  implement  fashioned 
by  human  agency — and  on  this  point  there  can  be  no  question, 
unless  we  are  to  assume  in  ancient  times  the  existence  of  some 
other  now  extinct  race  of  intelligent  beings — is  as  good  an  evidence 
of  the  existence  of  man  as  would  be  any  or  all  of  his  bones.  More- 
over, human  bones  have  been  discovered  in  these  Quaternary  beds, 
though  not  in  this  country.  I  do  not,  of  course,  allude  to  the  too 
celebrated  Moulin  Quignon  jaw,  over  which  I  have  already  pro- 
nounced a  Requieacat  in  pace*  but  to  the  portions  of  the  human 
skeleton  found  by  M.  Bertrand  and  M.  Reboux,  in  the  valley  of  the 
Seine,  at  Clichy  t  and  elsewhere  near  Paris,  in  the  same  beds  in 
which  implements  of  true  Palaeolithic  tj'pes  have  been  discovered. 

I  therefore  pass  on  to  the  consideration  of  the  antiquity  to  be 
assigned  to  these  implements,  and  must  at  the  outset  observe  that, 
with  our  present  amount  of  knowledge,  it  is  hopeless  to  attempt  its 
determination  .vith  anything  approaching  to  precision.  Not  only 
have  we  no  trustworthy  measure  of  the  rate  of  excavation  of  the 
valleys,  which  might  give  us  an  approximate  date  for  the  higher 
deposits  in  them,  but  we  are  at  a  loss  to  know  at  what  epoch  their 
excavation  in  the  lower  part  of  their  course  ceased,  and  what  may 
be  termed  the  modem  alluvial  deposits,  which  to  some  extent  have 
partially  refilled  the  old  channels,  begun  to  accumulate. 

That  the  general  configuration  of  the  surface  of  the  coimtry  in 
Neolithic  times,  when  the  ordinary  forms  of  polished  stone  imple- 
ments were  in  use,  was  much  the  same  as  it  is  at  present,  is  proved 
by  the  fact  of  such  implements  being  frequently  found  in  these 
more  recent  deposits.  Were  we,  in  defiance  of  probability,  to 
assume  that  the  use  of  these  polished  implements  did  not  date 
further  back  than  2,000  years  from  the  period  when  we  are 
first  made  acquainted  with  this  country  by  history,  this  would 

♦  Jthmawn,  1863,  July  4. 

t  liamy, "  Pal6ontolofne  Ilumaine,"  p.  210,  et  teq^.  Bull,  Soc,  d*Anthrop.  d$  pMrtM, 
2nd  H.,  vol.  iii.  p.  331.     BHprand,  "  BAssin  <\o  h\  Soino,"  pi.  .xlviii.  and  xlix. 
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give  an  additional  4,000  years  beyond  the  period  necessary 
for  the  excavation  of  the  valleys,  for  the  date  of  the  latest  of 
River-Drift  implements.  Such  a  period  as  2,000  years  is,  in  all 
probability,  almost  ridiculously  small  to  assign  for  the  duration 
of  the  Neolithic  and  Bronze  Periods ;  but  however  this  may  be, 
there  appears,  in  this  country  at  all  events,  to  be  a  complete  gap 
between  the  River-Drifb  and  Surface  Stone  Periods,  so  &r  as  any 
intermediate  forms  of  implements  are  concerned ;  and  here  at  least 
the  race  of  men  who  fabricated  the  latest  of  the  PalsDolithic  imple- 
ments may  have,  and  in  all  probability  had,  disappeared  at  an  epoch 
remote  from  that  when  the  country  was  again  occupied  by  those 
who  not  only  chipped  out  but  polished  their  flint  tools,  and  who 
were,  moreover,  associated  with  a  mammalian  fauna  &t  nearer 
resembling  that  of  the  present  day  than  that  of  Quaternary  times. 
So  different,  indeed,  are  the  two  groups  of  animals  that,  as  has  been 
already  remarked,  Mr.  Boyd  Dawkins*  has  shown  that  out  of 
forty-eight  well-ascertained  species  living  in  the  Post-Glacial  or 
River-Drift  Period,  only  thirty-one  were  able  to  live  on  into  the 
Prehistoric  or  Surface  Stone  Period.  Such  a  change  as  this  in  the 
fauna  of  a  country  can  hardly  have  been  the  work  of  a  few  years, 
or  even  of  a  few  centuries ;  and  yet  we  must  intercalate  a  period 
of  time  sufficient  for  its  accomplishment  between  the  frurthest  date 
to  which  we  can  carry  back  the  Neolithic  Period,  and  the  close  of 
the  PalaDolithic  Period  as  indicated  by  the  low-level  gravels.  The 
antiquity,  then,  that  must  be  assigned  to  the  implements  in  the 
highest  beds  of  River  Drift  may  be  represented  (1)  by  the  period 
requisite  for  the  excavation  of  the  valleys  to  their  present  depth ; 
plus  (2),  the  period  necessary  for  the  dying  out  and  immigration 
of  a  large  part  of  the  Quaternary  or  Post-Glacial  fauna  and  the 
coming  in  of  the  Prehistoric  ;  plus  (3),  the  Polished  Stone  Period ; 
plus  (4),  the  Bronze,  Iron,  and  Historic  Periods,  which  three  latter 
in  this  country  occupy  a  space  of  probably  not  less  than  three 
thousand  years. 

A  single  equation,  involving  so  many  imknown  quantities,  is, 
as  already  observed,  not  susceptible  of  solution ;  but  various 
attempts  have  been  made  to  arrive  at  some  approximate  idea 
of  the  amount  of  time  it  represents.  One  method  has  been 
that  of  assigning  a  date  for  the  Glacial  Period,  deduced  from 
astronomical  causes,  mainly  in  connection  >rith  the  eccentricity  of 
the  earth's  orbit,  as  pointed  out  by  M.  Adh^mar  and  Mr.  Croll. 

•  Tram.  Prtk.  Cong.,  1868,  p.  278. 
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From  data  thus  obtained,  Sir  Charles  Lyell*  inclines,  though  with 
some  hesitation,  to  place  it  at  a  period  of  extreme  cold  about 
800,000  years  ago,  while  Sir  John  Lubbock  t  would  rather  accept 
an  epoch  of  somewhat  less  severity,  about  200,000  years  removed 
from  our  time. 

Another  and  more  direct  method  suggested  by  Mr.  Geikie,^ 
following  in  Mr.  A.  Tyler's  track,  is  that  of  estimating  the  time 
required  for  the  excavation  of  the  valleys  by  the  amount  of  solid 
matter  carried  down  in  suspension  by  various  rivers  at  the  present 
day.  He  estimates  that  this  amount,  if  spread  over  the  whole 
area  drained  by  the  rivers,  represents,  on  an  average,  an  annual 
loss  of  about  7  <^<ro  of  a  foot ;  but  inasmuch  as  the  erosion  of  the 
slopes  and  watercourses  is  very  much  greater  than  that  of  the 
more  level  grounds,  the  excavation  of  the  valleys  must  proceed  at 
a  more  rapid  rate,  which  he  assumes  to  be  about  tV<tv  part  of  a 
foot  per  annum,  or  1  foot  in  1,200  years.  Such  a  calculation  is, 
of  course,  open  to  various  objections,  as  we  may  readily  con- 
ceive the  bottom  and  slopes  of  a  valley  to  have  been  so  &r  washed 
that,  under  ordinary  circumstances,  they  afford  little  or  no  fine 
earthy  matter  to  be  taken  up  by  the  rain  falling  on  their  surface  ; 
and  in  such  a  case,  the  rivers,  if  turbid,  would  derive  their  tur- 
bidity from  the  water  delivered  from  the  higher  and  comparatively 
unwashed  table-lands.  Or,  again,  the  soil  may,  like  the  chalk 
under  ordinary  circumstances,  be  so  absorbent  that  but  little  of  the 
rainfall  flows  off  from  its  siirface.  The  calculation  has  already  been 
made,  that  a  rainfall  of  54  inches  annually,  supposing  the  whole  of 
it  flowed  off  the  land  into  the  sea  in  a  turbid  state,  containing, 
like  the  Mississippi,  taVit  part  of  its  weight  of  solid  matter,  would 
lower  the  surface  a  foot  in  450  years ;  but,  as  has  already  been 
observed,  wo  cannot  conceive  it  possible  that  with  such  soils  as  we 
have  here  to  do  with,  the  constant  turbidity  should  have  been 
anything  like  so  great.  And,  indeed,  the  whole  system  of  calcu- 
lation is  one  which  may  be  regarded  rather  as  proving  the  neces- 
sity of  valleys  being  in  course  of  time  formed  by  subaerial  action, 
than  as  giving  any  definite  guide  by  which  to  calculate  the  period 
requisite  for  their  formation.  There  can,  indeed,  be  no  doubt  that 
the  denuding  power  of  the  falling  rain  is  greater  on  the  slopes 
than  on  the  level  surfaces  ;  but  it  seems  impossible  to  assign  any 
proportions  to  the  effects  on  land  lying  at  different  inclinations,  of 

•  "  Princ.  of  Geol.,"  10th  ed.,  vol.  i.  p.  295.       f  "  Prch.  Time*,"  2nd  ed.,  p.  403. 
X  Grol.  Ma^,y  Tol.  v.  p.  249. 


620  ANTIQUITY  OF  THE   RIVER  DRIFT.  [cHAP.  XXV. 

different  characters,  and  under  different  circumstances  as  to  any- 
vegetable  covering.  Were  the  action  uniform  over  the  whole  sur- 
face exposed,  of  course  no  alteration  beyond  a  general  lowering  of 
the  land  surface  would  result  from  this  cause,  and  the  valleys  would 
remain  of  precisely  the  same  depth,  with  regard  to  the  adjacent 
land,  as  they  did  at  remote  epochs.  Looking  at  the  quantity  of 
brick-earth  still  left  on  the  slopes  of  many  of  our  valleys,  I  am 
inclined  to  think  that  the  lowering  of  the  surface  has  been  more 
general  than  has  been  supposed  by  Mr.  Geikie.  The  presence  of 
these  soft  and  easily  denuded  beds  is  also  an  argument  against 
the  excavation  of  the  valleys  having  progressed  in  a  uniform 
manner,  by  heavy  rains  falling  during  the  period  of  the  year  when 
such  beds  were  soft  and  unfrozen ;  and  seems  rather  significant  of 
the  excavation  of  the  valleys  by  floods,  principally  occurring  at  a 
time  when  the  upper  part  of  the  soil  was  in  a  frozen  condition. 
Certainly,  the  whole  character  of  the  deposits  is  more  in  accord- 
ance with  their  resulting  from  the  occasional  flooding  of  the 
streams  than  from  any  other  cause.  If  this  be  so,  who  shall  tell 
at  what  intervals  such  floods  occurred,  and  what  was  the  average 
effect  of  each  in  deepening  the  valleys  P  That  they  were  of  com- 
paratively rare  occurrence,  and  not  so  frequent  that  they  were 
foreseen  by  the  men  of  those  days,  seems  deducible  from  the 
number  of  their  implements  foimd  in  the  gravels.  For  there  is 
much  probability  that  these  must  have  been  washed  in  from  settle- 
ments on  the  banks  of  the  rivers,  which,  notwithstanding  previous 
catastrophes  of  the  same  kind,  were  constantly  placed  within  reach 
of  the  flooded  stream. 

Mr.  Prestwich*  has  suggested,  as  a  possible  gauge  of  the  antiquity 
of  the  deposits,  the  natural  funnels  eaten  into  the  chalk  by  the 
action  of  water  charged  with  carbonic  acid,  and  has  cited  one  at 
Drucat,  near  Abbeville,  which  has  been  formed  since  the  deposit 
of  the  gravel  containing  flint  implements,  and  is  upwards  of  20  feet 
in  diameter  at  top,  and  probably  100  feet  in  depth;  but  here  also 
it  seems  impossible  to  introduce  a  factor  by  which  the  time  repre- 
sented can  be  ascertained.  There  are,  however,  features  in  con- 
nection with  this  case  which  can  only  be  reconciled  with  the 
former  high  level  of  the  bottom  of  the  adjacent  valley,  and  with  its 
gradual  excavation.  It  will  be  remembered  that  similar  pipes  of 
erosion,  resulting  in  some  cases  in  the  formation  of  caverns  above 
them,  occur  in  the  drift-beds  of  the  valley  of  the  Little  Ouse. 

*    Vhil.  Trntis.,  1SG4,  p.  290.     Proc.  R.  S.,  vol.  xiii.  p.  13o. 
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There  is  yet  another  means  at  our  command  for  forming,  at  all 
events,  an  approximate  idea  of  the  time  that  has  elapsed  since  the 
deposit  of  the  beds  containing  the  remains  of  the  old  Quaternary 
fauna,  inasmuch  as  at  the  time  of  their  introduction  into  this 
coimtry,  if  not  for  a  lengthened  period  afterwards,  Britain  had 
apparently  not  become  an  island,  but  was  still  connected  by  an 
isthmus  of  greater  or  less  width  with  the  Continent.  To  estimate 
the  time,  however,  that  would  be  required  for  cutting  through  this 
isthmus  and  widening  the  channel  to  its  present  dimensions,  is  a 
work  from  which  the  mind  almost  recoils.  Even  the  wearing  away 
of  that  tract  of  land  to  the  south  of  the  present  Hampshire  coast, 
which  must  almost  of  necessity  have  existed  at  the  time  when  the 
Bournemouth  flint  implement-bearing  gravels  were  deposited, 
taking  the  present  rapid  inroad  of  the  sea  on  the  imusually  soft 
clifis  at  Hordwell  as  a  guide,  would  seem  to  involve  a  period  of  not 
less  than  10,000  years.  But  inasmuch  as  the  cliffs  during  a  con- 
siderable portion  of  the  time  must  have  been  of  chalk  instead  of 
sand  and  clay,  and  as  a  chalk  cliff  500  feet  high,  instead  of  being 
worn  away  at  the  rate  of  a  yard  each  year,  is  said  only  to  recede  at 
the  rate  of  an  inch  in  a  century,*  any  estimate  of  this  kind  is  so 
vague  as  to  be  of  but  little  value.  The  actual  period  necessary  for 
the  removal  of  this  tract  may,  indeed,  have  been  many  times  10,000 
years,  and  can  with  certainty  be  regarded  as  having  been  very  far 
in  excess  of  such  a  period. 

On  the  whole,  it  would  seem  that  for  the  present,  at  least,  we 
must  judge  of  the  antiquity  of  these  deposits  rather  from  the 
general  effect  produced  upon  our  minds  by  the  vastness  of  the 
changes  which  have  taken  place,  both  in  the  external  configuration 
of  the  country  and  its  extent  seaward,  since  the  time  of  their  forma- 
tion, than  by  any  actual  admeasurement  of  years  or  of  centuries. 
To  realize  the  full  meaning  of  these  changes  almost  transcends  the 
powers  of  the  imagination.  Who,  for  instance,  standing  on  the  edge 
of  the  lofty  cliff  at  Bournemouth,  and  gazing  over  the  wide  expanse 
of  waters  between  the  present  shore  and  a  line  connecting  the 
Needles  on  the  one  hand,  and  the  BaUard  Down  Foreland  on  the 
other,  can  fully  comprehend  how  immensely  remote  was  the  epoch 
when  what  is  now  that  vast  bay  was  high  and  dry  land,  and  a 
long  range  of  chalk  downs,  600  feet  above  the  sea,  bounded  the 
horizon  on  the  south  ?  And  yet  this  must  have  been  the  sight  that 
met  the  eyes  of  those  primeval  men  who  frequented  the  banks  of 

•  "  Preh.  Times,"  2nd  ed.,  p.  409. 
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that  ancient  river,  which  buried  their  handiworks  in  gravels  that 
now  cap  the  cliffs,  and  of  the  course  of  which  so  strange  but  indu- 
bitable a  memorial  subsists  in  what  has  now  become  the  Solent  Sea. 

Or,  again,  taking  our  stand  on  the  high  terraces  at  Ealing,  or 
Acton,  or  Highbury,  and  looking  over  the  broad  valley  four  miles 
in  width,  with  the  river  flowing  through  it  at  a  depth  of  about  100 
feet  below  its  former  bed,  in  which,  beneath  our  feet,  are  relics  of 
human  art  deposited  at  the  same  time  as  the  gravels ;  which  of  us 
can  picture  to  himself  the  lapse  of  time  represented  by  the  excavation 
of  a  valley  on  such  a  scale,  by  a  river  greater,  perhaps,  in  volume 
than  the  Thames,  but  still  draining  only  the  same  tract  of  country? 

But  when  we  remember  that  the  traditions  of  the  mighty  and 
historic  city  now  extending  across  the  valley  do  not  carry  us  back 
even  to  the  close  of  that  period  of  many  centuries  when  a  bronxe- 
using  people  occupied  this  island ; — when  we  bear  in  mind  that 
beyond  that  period  lies  another  of  probably  far  longer  duration, 
when  our  barbaric  predecessors  sometimes  polished  their  stone 
implements,  but  were  still  unacquainted  with  the  use  of  metallic 
tools; — when  to  the  Historic,  Bronze,  and  Neolithic  Ages  we 
mentally  add  that  long  series  of  years  which  must  have  been 
required  for  the  old  fauna,  ^vith  the  mammoth  and  rhinoceros,  and 
other  to  us  strange  and  unaccustomed  forms,  to  be  supplanted  by 
a  group  of  animals  more  closely  resembling  those  of  the  present 
day ; — and  when,  remembering  all  this,  we  realize  the  fact  that 
all  these  vast  periods  of  years  have  intervened  since  the  completion 
of  the  excavation  of  the  valley,  and  the  close  of  the  Palaeolithic 
Period,  the  mind  is  almost  lost  in  amazement  at  the  vista  of 
antiquity  displayed. 

So  fully  must  this  be  felt,  that  it  is  impossible  not  to  sympSL- 
thize  with  those  who,  from  sheer  inability  to  carry  their  vision  so 
far  back  into  the  dim  past,  and  from  unconsciousness  of  the 
cogency  of  other  and  distinct  evidence  as  to  the  remoteness  of  the 
origin  of  the  hunum  race,  are  imwiUing  to  believe  in  so  vast  an 
antiquity  for  man  as  must  of  necessity  be  conceded  by  those  who, 
however  feebly  they  may  make  their  thoughts  known  to  others, 
have  fully  and  fairly  weighed  the  facts  which  modern  discoveries 
have  unrolled  before  tlieir  eyes. 
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DE8CKIPTI0N  OF  THE  PLATES. 


PLATE  I. 

1 .  Simple  ridged  flake.     Porte  Marcade,  Abbeville. 

2.  Sharp-pointed  flake,  with  several  &cets  on  its  convex  side.   Montiers, 

near  AmUna. 

8.  Chisel-pointed  flake.     Ibid, 

4.  Large  polygonal  flake.     Ibid. 

5.  Round-pointed,  tongue-shaped,  subtriangular  implement.     Bidden- 

hanif  near  Bedford. 

G.  Acutely  pointed,  kite-shaped  ditto.     St.  AcheiU,  near  Amiens. 

7.  Subtriangular  ditto,  with  truncated  butt.     Ibid. 

8.  Ditto,  with  incurved  sides,  and  butt  formed  of  the  natural  surface  of 

the  flint.     Ibid. 

0.  Ditto,  made  from  a  round-ended  nodule  of  flint.     Ibid. 

10.  Thick-backed,   single-edged  implement   of   wedge-shaped  section. 

Ibid. 

PLATE  n. 

11.  Ovate  tongue-shaped  implement.    St.  Achtid^  near  Amiens. 

12.  Ovato-lanceolate  ditto,  with  rough  butt.     Ibid. 

18.  Ditto,  with  truncated  butt.     (Brick-earth),  St.  Acheul,  Amiens. 

14.  Rough,  wedge-shaped  implement.     St.  Acheul,  Amiens, 

15.  Round-pointed  implement  with  untrimmed  butt.    Ibid. 

16.  Ditto,  with  naturally  rounded  butt  and  side.    Ibid. 

17.  Thin,  ovate,  tongue-shaped  implement.     Champ  de  Mars,  Abbeville. 

18.  Ovate  implement  of  intermediate  form  between  the  tongue-aliaped 

and  sharp-rimmed.     St.  Acheul,  Amiens. 

19.  Ovate,  thin,  sharp-rimmed  implement.     Menchecourt,  AbberilUi 

20.  Irregularly  ovate  ditto.     Moulin  Qui^jnon^  Abbeville. 
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Abbeville,  hand-mill,  232 

Abnormal  shapes  of  celts,  118 

Achilles'  spear,  4 

Adder-stones,  301 

Adzes,  86 ;   Clalam  Indian,  148  ;   felstonc,  87  ; 

haftinff  of,  146,  &c. ;  mussel-shell,  161 ;  ^r- 

forated,  168  ;  purposes  of,  153  ;  Polynesian, 

6a 
Ai^tharchidcs,  6 
Ant  Indians,  x6z,  224 
Aldrovandus,  56,  x^,  324 
Aleppo,  threshing  implement,  256,  257 
Algreria,  flakes,  259 
Almond-shaped  implements,  566 
"  Amazon  "  axe,  164 
Amber  beads,  413,  414,  ^16 ;  cups,  403 ;  plates 

for  necklaces,  413 :  pieces  01,  135 
America,  flakes,  259 ;  hammer-stones,  216 
Amulets,  406,  419,  &c. 
Ang[lesca^  querns,  234 
Antiquanes,  Society  of,  337,  8tc. 
Antiquity,  of  Paleolithic  implements,  618  ;  of 

River  Drift,  575,  578 
Antler  of  red  deer,  70 ;  used  for  pick,  30 
Anvils,  Irish,  11 ;  Kaffir,  11 
Apachees  of  Mexico,  22 
Archarolithic.    See  Palaeolithic 
.\rcha.'ologia  ^liana,  3 
Armlets,  417;  bone,  384,  417;  ivory,  417;  jet, 

417 

Arrows  and  Arrow-heads,  q,  321  :  Bushman, 
uo ;  Califomian,  36 ;  Danish,  353,  361 ; 
Kjjyptian,  329,  336;  Kthiopian,  329  ;  French, 
270:  German,  360;  Greek,  328;  Gueldcr- 
land,  348,  360;  Irish,  356,  8tc. ;  Italian, 
.^53.  35Q;  Indian,  361;  Japanese.  362; 
Lycian,  366 ;  Mexican,  36 ;  North  Araeri- 
caii,  362;  Norwegian,  ^^61;  Patagonian, 
:;02;  Persian,  353;  Peruvnan,  36^  :  Russian, 
361 ;  Scandinavian,  ^53,  361  ;  Scotch,  344  ; 
Spanish,  360 ;  Swedish,  361 ;  Swiss,  304 ; 
barbed,  3^0,  &c. ;  chisel -edged,  352,  ^^^  \ 
crescent-shaped,  353  ;  leaf-shaped,  333  ; 
lozcnge-shapcd,  331,  &c. ;  notched,  35,  «3, 
362;  one-barbed,  344,  351,  352;  triangular. 
348;  chalcedony,  362;  chert,  23;  obsidian. 
362;  in  barrows,  342,  355:  with  bronze  im- 
plements, 358 ;  in  necKlace  of  jpold,  327  ; 
of  reindeer  p<Tiod,  322  ;  manuKictor>'  of, 
25^.  359:  forms  of,  355;  hafting  of,  37,  314: 
poisoned,  322  ;  reed  shafts  for,  366 ;  method 
of  making,  38 

Arrow-flakers,  34,  35 

Assagais,  366 

Astropelekia,  53 

Atys,  9 

Augustus,  his  museum  of  antiquities,  3 

Australian  method  of  flaking,  23  ;  tomahawks. 
148 ;  tools,  88 

Authenticity  of  flint  implements,  575,  576 


Awls,  288 ;  bone,  386,  387 ;  bronze,  388 ;  from 
Kent's  Cavern,  400 

Axes  and  Axc-heaas,  Dauiish,  29;  KjSkken- 
mddding,  62 ;  Lake-dwelling,  14^ ;  from 
Xootka  Sound,  142 ;  North  America.  193 : 
expanding  at  one  end,  X67 ;  grooved,  150. 
&c. ;  perforated,  75, 129.  163 ;  sharp  at  both 
ends.  164,  8cc.;  moulaings  on,  175,  Sec.: 
stag's  horn,  389 ;  ulna  of  whale,  389 ;  of 
Montezuma  11.,  142  ;  hieroglyph  of  Noutcr, 
54  ;  with  cremation  burials,  173,  x88;  con- 
tracted burials,  191 ;  with  skeleton,  165. 
191 ;  with  bronze  dagger,  173.  x86 ;  |>ur- 
poses  of,  X53,  181 ;   method  ot  mounting. 

Axe-hammers,  183;  found  with  inte^nent^. 
19Z ;  purpose  of,  192 


Aymara  Indians,  151 
Aztec  method  of  flaki 


231 


ing  obsidian,  21 ;  mortaxb, 
B 


Bahia,  stone  club,  231 

Baines,  Mr.,  23 

Balls,  224, 372, 376 ;  of  granite,  458 ;  sand>toD<*. 
227  :  Esquimaux,  195;  purpose  of,  224,  377 

Banks,  Rev.  .S.,  12^ 

Barbed  arrow-heads,  340,  8ic. 

Bard,  Mr.,  314,  8tc. 

Bark  used  in  weaving,  390 

Barrel-shaped  beads,  416 

Basalt,  hatchet  of,  31 

Bast  used  in  weaving,  390 

Bateman,  Mr.,  on  pins,  &c.,  386,  8tc. 

B4tons  dc  commandcment,  438,  439 , 

Batting- staff",  230 

Battling-stones,  231 

Beads,  410;  amber,  ^13,  8cc.  ^  bone,  389;  glass. 
301;  disc-shaped,  4x6;  jet,  416;  Kimme- 
ridge  shale,  416;  quartz,  418 

Bcckmann^  "  History  of  Inventions,"  15 

Belcher,  Sir  E.,  23,  34,  35,  &c. 

licit,  Mr.  T.,  140,  8cc. 

Bipennis,  132 

Bitumen  used  in  hafting  implements,  152,  zt'j ; 
in  fixing  arrow-heads,  364,  365 

Blackmorc,  Dr.  H.  P.,  548,  8tc. 

Blackmore  Museum,  304,  340,  490,  &c. 

Boars*  teeth,  75 

Bohemian  stone  axes,  46 

Bolas,  376 

Hone,  armlets,  384,  417 ;  articles  of,  380;  am.»w 
heads,  322  ;  beads,  389  ;  chisels,  388 ;  usu-d 
in  manufacture  of  flakes,  22,  36,  37,  he. : 
lance-heads  and  pins,  38^';;  neetfles.'^S;,  438, 
461;  necklaces,  411 ;  pin  and  punch,  31: 
skewers,  385 ;  spindle-whorls,  303 

Borers,  288  ;  Insn,  289  ;  purpose  of,  288 

Boring  stone  implements,  ^8,  184 

Bos  primigenius,  83.  .S><  tauna 

Botocudos,  153 

Boucher  de  Perthes,  12,  477,  8c«  . 

Bourgeois,  Abb6,  62,  574 
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Bow  and  arrow,  321 

Bracers,  380,  38^ 

Brandon,  gun-flmts,  13 

Breccia,  302,  431 

Brent,  Mr.  J.,  F.S.A.,  540,  8tc. 

Briquets,  255,  283 

Britain,  early  inhabitants  of,  10 

British  Archzrological  Association,  417 

Bronze,  used  bv  Tuscans  and  Sabines,  4; 
chisels,  6 ;  ''^hammer-stone,"  221  ;  knife- 
dafff^rs,  Z29 ;  sickle,  4 ;  used  in  religious 
rites,  4  ;  composition  of,  5  ;  daggers,  75,  203  ; 
needles,  388;   implements  from  Ploucour, 

Bronze  Period,  2, 5,  40  ;  in  Denmark,  2 ;  Egypt, 
Greece,  Italy,  6  ;  probable  duration  of,  618 
Brown,  Mr.  James,  S43i  *tc. 
Buckland,  Dean,  "  keliq.  Dil.,"  441 
Itulb  of  percussion,  247 
Bullets  lor  slings,  373 
Burnishing  stones,  222,  note 
Bushman  arrows,  3 10 
Buttons,  393,  406 ;  bone,  389 ;  jet,  406 


Cnrsar,  Julius,  10 

Cairns,  stones  thrown  on,  254;  celts  found  in, 

135  . 

Caledonians,  arms  of,  10 

Califomian  arrow-heads,  34,  36,  365 

Carbonic  acid,  effects  of,  429, 431 ;  solvent  power 

^     />^,  590,  591 

Catlin,  (>.,  22 

Cap<*  Liiiburn  arrow-flakers,  34 

Caves,  Belgian,  286,  427,  433  ;  British,  476,  &c. ; 
Frenjh, 427 ;  ossiferous, 427, 8tc. ;  Pyrenean, 
431 ;  deposits,  428  ;  earth,  431  ;  implements, 
42s,  &c. ;  formation  of,  428,  &c. 

C.ive  l*erio<!,  426 

Cavities  in  stones,  219,  220 

CeltH,  50,  &c. ;  abnormal,  118;  purposes  of,  153  ; 
approximate  date  of,  133, 1 15  ;  classification 
of,  59 ;  derivation  of  wordf,  so ;  how  usimI, 
137  ;  believed  to  be  thunderbolts,  si  ;  late 
use  of,  in  Orkney,  Shetland,  and  Ireland, 
137;  Irish,  96;  cnipped,  tx);  flute<l,  128; 
ground  at  edge  only,  78 :  with  bandies, 
1^7,  &c. ;  with  edge  obiiaue,  loi ;  with 
sides  flattened,  99;  polished,  89;  methcnls 
of  inserting,  137, 144,  &c. ;  sockets  of  stag's 
horn,  X43  ;  found  with  Saxon  coins,  354  ; 
with  canoe,  136  j  with  jet,  amber,  &c.f  135  ; 
with  bronze  objects,  129,  131 ;  with  inter- 
ments by  cremation,  134  ;  with  interments 
in  contracted  position,  134, 135  ;  with  Saxon 
and  Roman  remains,  130,  131 ;  with  iron  (?), 
130,  131 ;  with  handles,  137  ;  in  submarine 
forest,  136 ;  materials  of  which  made,  .s8  ; 
bai^lt,  95,  103  ;  felstiine,  76,  86,  107 ;  green 
hone-stone,  95 ;  greenstone,  76,  86^  87,  92, 
91,  95.  T^j  102, 8tc.;  iron-stone,  76 ;  jaue,  40, 
54,  r^,  9Q-,  jadeite,  98 ;  Lydian  st<me,  103  ; 
mica-schist,  88 ;  quartz,  102  ;  porphyrite, 
104  ;  whinstone,  95  ;  Gnostic  inscription  on, 

51.  S5 

Central  America,  manufacture  of  obsidian 
knives,  22 

"Ceraunia,"  431 

Ceraunius,  57 

Cbalce<lony,  arrow-heads,  362  ;  cores,  21.  Sre 
Celt,  «tc. 

Chalk,  vessels  (lamps?),  31,404;  funnels  in, 
b/o;  subterranean  reser\'<iir  in,  579,  fcc.,  591 

Cha^oal  in  Kent's  Cavern,  4O5 

Charm-stones.  421 

Charruas,  S.  America,  37^ 

Chert  arrow-heads,  KKquimauz,  23 

C'hips,  flint,  248;  in  Saxon  graves,  255 

Chisels,  1S4  ;  bone,  388  ;  horn,  3H9  ;  Lake-dwell- 
ing, 158  ;  New  Zealand,  158 

Chisel -edged  arrow-heads,  352,  353 


Christy,  H..  on  method  of  making  arrow-heads, 
36 ;  Collection,  268,  8tc. 

Cidares  found  with  interments,  421 

Circumcision,  8 

Civilization,  Palxolithic,  S73,  574 

Classification,  of  arrow-heads,  32Q ;  of  flint 
flakes,  248  ;  of  River-Drift  implements,  560 ; 
of  scrapers,  269 

Claudian,  15 

Clavigero,  22,  140 

Climate,  effects  of,  on  river-action,  591 ;  Palx- 
olithic,  611 

Clubs  with  stone  balls,  379 

"  Coal-monev,"  ^z,  418 

Codrington,  Mr.  T,,  F.G.S.,  547 

"  Coin  de  foudre.  "  51 

Composition  of  flint,  450 

Cones  of  flint,  247 

Conical  studs,  409 

Copper  mines  of  Wady  Maghara,  6 ;  Portu- 
guese, 209;  Spanish,  209 

Cores,  21,  245,  249;  from  Kent's  Cavern,  457; 
Lithuania,  43 ;  Switzerland,  43 ;  Maha- 
nuddy,  21 ;  Ghlin,  21 ;  Pressigny,  25. 27;  uti- 
lized as  celts,  250 ;  flint,  18 ;  chalcedony  and 
obsidian,  21 

Corn-crushers,  220,  224 

Cross-bow.  Roman,  366 

Crescent-snaped  arrow-heads,  353 ;  blades, 
267 

Cups,  82,  189,  390,  397  ;  amber,  403  ;  shale,  398  ; 
turned  by  lathe,  400 ;  wooden,  401 

Cup-shaped  depressions  in  stones,  42,  126,  &c., 
217,  &c.,  220,  231 

Curved  knife,  317  ;  purpose  of,  319 

Cylinders,  rock-crystal,  47 

D 

Daggers,  312  ;  procured  by  barter,  369  ;  rare  in 
Scotland,  unknown  in  Ireland^  3x6 ;  with 
handle.  317  ;  Danish,  324  ;  haftmg  of,  3x4  ; 
hilts,  3fx) ;  notches  in,  314 

Damour,  A.,  58 

Danish  arrow-heads,  y^^,  36X  ;  axes,  29, 62, 8tc. ; 
celts,  102;  daggers.  324;  gouges,  159,  160; 
grinding-sttmes,  235,  238;  saws,  267; 
scrapi'rs,  277  ;  sink-stones,  212 

Dawkins,  Mr.  W.  Boyd,  F.R.S.,  62, 444, 462, 8x. 

IVbacles,  ^587 

Decomposition  of  flints,  576 

Dendritic  markings,  575,  576 

Denmark,  nuclei,  24 ;  use  of  pyrites  instead  of 
steel,  14 ;  stone  implements  found  with 
iron  (?),  130 

Denudation,  &19 

Desor,  M.  E.,  47 

Dt'tritus  from  (ranges  and  Mississippi,  583 

Diamond  diggings,  S.  Africa,  249 

Diodorus  .Sirulus,  7 

Discoidal  implements,  Pala*olithic,  567 ;  scra- 
pers, 272,  277  :  stones,  219,  222 

Discoloration  of  flint,  576,  577 

Discs,  390,  303  ;  «f  stone,  231  ;  perforated,  193, 
250;  imoiTforate,  394  ;  lenticular,  374  ;  disc- 
snapcd  beads,  41b 

Distaff  and  spindle,  390 

Divining-stones,  422 

Dolmens,  203.  3*6,  343;  Algeria,  361;  Anda- 
lusia, 300;  ArgenU'uil,  144;  Axsens,  384; 
Ik;mac,  69,  358 ;  Brittany,  o«,  3S7  ;  Camac, 
190;  carvingi   on  ktones  of,  139;  Craigeo- 

felt,  173  ;  Langrland,  384 ;  Poitou,  abO,  357 ; 
aurine.  8cc.,  358 
Dolomieu,  16,  19 
Donnerkeile.  S2 
Dordogne,  Caves  of,  295 
Double-end<*d  scrap«*r^,  270 
Drift  Period,  426.    See  Implements 
Drills,  42,  288 ;  pump  and  thorn;,  44 
'*  Druidical      circle,"      Aberdeenshire,      135  ; 

Crirhie,  176 
"  Druidical  paterat,"  39ft 
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Duck-bill  scrapers,  274 
Dupdale,  Sir  Wm.,  3 
Duke,  Rev.  E.^  241 
Dupont,  Mr.  K.,  434 
Dutch  Guiana,  whetstones,  244 

E 

Earthenware  spindle-whorls,  303 

Echini  found  with  interments,  421 

Eg>'ptinn   arrows,  320,  366;   bronze  hatchets, 

151  ;  celt,  102  ;  flakes,  259  ;  method  of  haft- 

ing,  149 
Elf-arrows,  323,  326 

Elf-bolts,  345,  354  ;  worn  as  charms,  327,  328 
Elf-shot,  325 
Embalrainf^,  8 
Esquimaux    arrow-heads,    23 ;    arrow-flakers, 

34 ;    balls,    195,   377  ;    scrapers,   268  ;    use 

pyrites  for  steel,  14 
Ethiopian  arrows,  329  ;  stone,  8 
Etrusi-an  necklace,  327 
External  flakes,  248,  561 

F 

Fabricators,  367,  371 

Facies  of  Pal;i.*olitliic  implements,  569,  616 

Fairy  millstones,  301 

Falconer,  Dr.  Hu)>^h,  466,  8cc. 

Fauna,  of  Cave  Period,  433,  434,  436.  438 ;  of 
Hritish  caves,  439,  440 :  of  Hedford  gravels, 
480 ;  lirixham,  467  ;  Ealing,  527  ;  Fisnerton, 
5j;2;  Highbury,  524;  Hoxne,  518;  Kent's 
Cavern,  462,  &c. ;  I>ong  Hole,  475 ;  Shackle- 
well,  «3,  8cc. ;  Wookey  Hya*na  Den,  474. 
Rivor  l)rift,  618  ;  evidence  of  the  antiquity 
of  the  drift,  613,  8tc. ;  Cissbury,  70,  72 

Felstone  celts,  76,  SO,  8cc. 

Fens,  marine  remains  in,  596 

Fibrolite  hatchets,  39 

"Fibula,"  386 

Fiji  Islands,  hafting  of  axes  in,  146 

Finns,  the.  322 

Finj;or-flints,  26') 

Firi'-tlrill,  \.\ 

Fish-hooks.  ^f')5 

Fissiiri"  of  tliiit,  70,  2  f 7 

Kitrh.  .Mr.  k.,  F.S.,\.,  5V04.  &c. 

Flail-stonrs,  los,  i!<y.),  242 

Fl.iki-s,  American,  25.';  I^j^yptian,  250;  Gor- 
man, 2^H  ;  (Jibraltar,  250;  Irish,  203;  Ita- 
lian, 2^');  Lakf-dwi'llin^f,  250;  Lorr.'iini', 
2^8;  l'ortnfi:ucso,  258  ;  ."Scandinavian,  2^8; 
Spanish,  258;  with  j^round  ctl|L,'cs.  2O1:  flat, 
2}'),  .S(>2  ;  polygonal,  240,  S02  ;  ri«lgf(l,  2 48, 
5^'i  ;  trimmed,  202,  ^''^  ;  i\\tt'rn;il,  240,  5(>i  ; 
I'.ila-olithic,  501  ;  matrri.ils  of.  2,3.3,  -511 
manutacturc  of,  1,3,  17.  &c.,  32  :  size  of,  24>1 ; 
Iiaftinf,'  of",  2}o.  2()o,  &c. ;  wear  of,  2'ji  ;  pur- 
poses ot,  2('S  ;  liow  Used,  2(0;  for  sh.ivinj^, 
2f-«.( ;  found  on  sites  of  old  camps,  253,  2^5  ; 
in  suhmcifred  fjjrest,  2^j  ;  with  interments, 
251;  witlj  uron?.e  obji-cts,  252;  ubiquitous, 

I-'Iakin;^  tools,  367 

I'Mat-faced  implements,  Pal.xolithic,  565 

I'linc  hin)4:-knives,  203,  311 

I'lint.  arrow-heads  usi-d  as  charms,  10:  found 
with  bronz<>  imph-ments.  "pj  ;  broui^lit  from 
.•I  «listai!ce.  71  ;  for  ^un-tlints,  17  ;  forstrik- 
ini;  fire,  14;  '*  strike-a-Ii^rlit."  16;  chips 
with  steel  or  pyrites,  255  ;  llakes  and  corc-s. 
2}s:  cores,  iS,  21;  (  ups,  75;  "  fing^er," 
2(.  1.  JmplcniiMits  first  (]is(  overed.  "^21  ;  knap- 
pitij^-.  17.  2->:  kni\es,  2^7;  uschI  by  K^jyp- 
ti.ms.  &c.,  8.  ()  ;  in  barrows,  2'>o  ;  with 
bion/e  da^:,'er,  2'>6  ;  Kniti-  (lallery,  lirix- 
ham, 4''7,  |i/;)  ;  rubbers.  257;  hatchets,  20; 
saw>,  2'.i3:  teeth  lor  threshinj^  machine>, 
2S'> ;  wed^^-^es,  yi  ;  workshops,  20.  1,2  ;  com- 
j)ositi<»n  ot,  4^o  ;  decomposition  «»t,  530, 
5'>'' ;  whitenintj  of.  450;  discoloration  of, 
576;  lissurc  ol,  70.  247  ;  pitsur  quarries,  17,  30 


Floods,  effects  of,  582,  584,  «tc. ;  deporiti  of 

585 
Flower,  Mr.  T.  W.,  F.G.S.,  221,  494,  506,  Stc 

Foote,  Mr.  Bruce,  F.G.S.,  570 

Forgeries  of  flint  implements,  145,  575 

Fox,  Rev.  Mr.,  605,  &c. 

Franks,  Mr.  A.  W.,  F.SA.,  130,  256,  &c. 

Frerc,  Mr.,  F.R.S.,  517 

Frost,  effect  of,  on  rocks,  588 

Fungus  used  for  tinder,  14 

Funnels  in  chalk,  620  . 

Fustibulus,  373 

G 

Gaveoe  Indians  of  Brazil,  141 

Geikie,  Mr.  A..  F.R.S.,  6x9 

Genuineness  ot  flint  implements,  373^ 

*'  Glandes  "  for  slings,  373 

Glass  beads,  391 

Glossopetra,  324 

Glossy  specks  on  flint  implements,  575 

Gnostic  inscription,  54,  5j 

Godwin -Austen,  Mr.  R.  A.  C,  F.R.S.,  442,  See 

Gold  necklace,  9 

Gouges,  154  ;  rare  in  England,  159 ;  Irish,  161 

Grattoirs,  33,  268.  470 

Gravel,  at  Hranaon,  537,  8cc. ;  Thctford,  495. 
See  Section 

Greenstone  celts,  76,  87,  113.    See  Celts 

Greenwell,  Rev.  \V.,  F.S.A.,  70,  154,  371,  Stc. 

Gregory,  Mr.  A.  G.,  23 

Grew^  Dr.,  F.R.S.,  324 

Grewingk,  Herr,  43 

Grinding,  apparatus,  227 ;  or  polishing  fiiot 
implements,  39  ;  unknown  m  Pabrolithic 
Period,  77 

Grinding- stones,  30,  75,  235 ;  with  other  re- 
mains, 239  ;  polygonal,  238 ;  Swedbh,  235 

Grooved  celts,  124,  125,  129;  axe-heads,  150, 
8cc.  ;^  hammers,  207,  210 ;  pebbles,  243,  244 

Ground-ice,  587,  588 

Gun-flints,  13,  15,  16 ;  made  at  Brandon,  &c., 

13 
Gutsmuths,  Ilcrr,  45 

H 

Habits  of  Pala'olitbic  IVrio<l,  574 

Hacquet,  M..  16,  19 

H.i'matite,  2,\S,  280 

Haftin^-,  .irnjw-heads,  37,  314  ;  colts.  8S,  t;'. 
ijS,  &c.  ;  da)jjjers,  314;  fl.ikes,  240.  2'»«\ 
2tJ3,  264;  hamnicr-st<ines.  214;  hamm»T<. 
104.  105;  knives,  286.  311,  312;  str.ii»;bt 
implements,  370;  saws.  286;   srr.ipc-rs.  ^.S. 

Hammers,  ornamented,  202  ;  portbr.'ited.  2or< ; 
perforated  and  g^rooved,  194  ;  hatting  or. 
104,  105;  staij'.s-horn.  37.  38-4;  of  brok«'n 
celts.  jiV);  with  int(*rmcnts.  203:  attribute 
of  Indra,  5j  ;  Irish,  11,  10.5:  Iceland,  11; 
j.ido,  23  ;  l^ata^onian,  207  ;  Peruvian,  207; 
Portuj;uese,  200  ;  Spanish,  200 

Hammer-st(mes,  20,  213  ;  dej^ressions  in,  2K. 
&c.  ;  grooved,  207  ;  haftinfj  of,  214:  pur- 
pose of,  214,  218:  Ann-rican,  21^  ;  K«.nt'< 
Cavern,  457  ;  Irish,  207  ;  Lake  ^superior. 
210 

Handled  wed(^es,  181  ;  celts,  137 

Hand-mills,  232 

Harpoon-heads.  322  ;  from  Kent's  Cavern,  450, 
4(v) 

Hatchets,  fibrolite,  39;  flint,  20  ;  sacred  amon^ 
(rreeks,  54  ;  .Swiss,  41  ;  Tahiti,  237 

Heart-shaped  implements,  560 

Hebrides,  i^uerns,  232 

Hemp  not  lound  in  I  ake  dwellings,  3.0 

Henslow,  Rev,  J.  S.,  F.R.S.,  247,  fw/e'        * 

Hernandtv.,  21 

Herodotus,  7,  328,  366 

Hesiod.  3 

Hildebrand.  Mr.  H.,  55; 

Hilts  used  for  chippinj^  blades,  369 

Hoes,  170;  stag's- horn,  38-:) 
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HunTn  bonn  in  AeUiili,  i7>.  i 

Hrrni  IVn,  Wookry,  1,71 
MypolhetU  of  rivci-aclioo,  57B,  lie. 


,'*', 


1,  587;  •» 


Irfathropiuin.ijg 

Inpcrforato  (Jih'i,  394 

Inplciiient9,efRivcr-DrinPniad,4; 
teriilici  ofi  s6o;  other  Iban 
poEntediSCu ;  mm  Dtmmon,  j;ii 
S07.  ftc.i  Briiham,  M,  he;  h 
KcM'i  Canin,  446,  >c. ;  Sant 
Iiain,^i:  Shrub  Hiir,tii;  Wo 

Indiin  smm-bciidi.  .01 1  drin  impli 


■ii^" 


<,  ohjnrli  fbund  with, 


V'hcadi,  js6,  3^7;  bor 
>0 ;   perforated  hunmer- 


arki'of,   < 


ian  arTDW.hradf,  5SJ.  3^9:  i 
ry,  from  Ihe  Gorie  if EdEc 
417 :  tpiodle-whorU,  jcy 

J 

e  cd^4<».Hi>'»minm,  2: 

WKKMTOW-lu'Ld.,  j6i 
Jf^t^rV/fGwyn.  F.R.S., 


}™bul 


lU'  '7^  4J^:  button*  4Dd  ttudi,  400^  Sic^; 
'    Iporci  pcnoralcd  itone,  307 


•Id  ;  haipDOn,  4J(),  , 


Honr   457    wiK«mn« 
w.    Stt  Geographical 


Kit<'-.hap«l>rnprn,a7] 

KjBlilEn-inndiliniK.  iq,  61 
IVrt-Koaian,  >ii 

Knivpt*  t^,  5<r^;  haftini: 
cdjtri  nTHiBd,  JO]  1  I' 
■gfi;  obiidiao,  11:  ni 
.l.ii  wrarofjjM 

'*  Koudcr/'  DaDUh,  567 

L 
Labode,  trraple  of,  10 


jke-dwellinei,  20.  40,  41,  117,  143,  »»,  114, 
..16,  110,  ii,i,  iS4.  »}.  '?•>■  »M.  "M-  "9J. 
3»,3<B.364/3n.i«71  Bodmann.M!  Ilaliao, 

Savoy,  313;    Unter.L'hIdioecij,  15:    bone 
i-htt.'l>.  |Si  ;  flakrm,  ifg 
^nro-hoads.  311,  Kc.  1  of  boDe,  3f>5 ;  North 

.1  MadclaiiiF[  charactcfintici  of  the  cavcot  43S 


"  Lannoci-dc-ihat,"  4}S 
Larli'l,  IVjfnioi  K.,  411,  fti 
Latttite  bfdj,  S.  rnjia.  170 
Laiij[orie  Haute,  characteH 

4J6 
I^ionby  Fc-11,  Cumberland, 
I^af-ibapi<d  arrow 'h^'ada.  3 
I^eir-bones  used  aj  weilhl*, 
I^haie,  M.  Houzrau  dr,  ji 
I^  MouMier.  cbatacleriitici 
lA^ntkular  diici,  374 

iZp  «"."!«.,  ST*  *c. 
I.inclcuKhrail,  Herr,  JJ 
"Lingu.-diS.  l-aoV'sJT 
I.iicb.  >(.,  4( 
Lithuania,  rom  from,  43 
"  Lirret-de-beurTT-,"  14,  be. 
Lorraine,  flakci  irvm,  as^ 

lilhie  implemmH,  567 
I.ubboek.  Sir  I.,  F.K.S.,  1,  7,  1> 
Luraii  llr.  J.  K.,  job,  ftc. 

i'i^'""""'"*" 

iSiii,  sS.^.  C,  F.S.A.,  SI,  lit 
Ljcian  arrowi,  166 
LreU,  Sir  C,  F.K3,  474,  *c- 
LytteltuB,  Iliibop,  3 

M 

Mar«,  1,3 

MacF.ner)',  Rev.  I..  40 
tfachaiiudu'i  tatielcni,  464, 465 

M.ihanuddr.  nuclei  from  Ibc,  11 

'   Mamm'jlh."  P^i-rimT.   4J4  i    cont. 


of  the  can  of,  4j6 


1.  >5J.  3W;  B""! 


[u  t-ni,  S96 

iw-heads,  )6i,  ac.;  flakei,  jjj. 


Si--- 


Mi-illet,  M..I 
Mrni(  of  N> 


i.  47,  KI 


^^wLhe>,  '1 ' 
.Vrrllaftinckr. 


miirdu,   >65  :    per- 


R^Eon-iiing,  37- 
BieoHot    Dr.,  476 

Kings*  KJmmeridjte  thaLc  uid  jet,  410 ;  ttoae, 

RbinD,  temcMriB  on.  144 

RhiooCLToi,  woolly- haired,  ,)7.    ,&,  Fiuni 

Rib  of  elivb"'.  tu'.  ^I* 

Rivrn,  ancient,  algng  [he  SDleaC,  <^5«,  J^qi 
ution  of,  jjS,  Ilc.  1  oiigia  dI,  jSi^  Dnil 
tVrioil.  1)6 ;  implcmeno,  4771  femu,  s^i 
velodij  ot,  sti.  ta. 
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Rock-crystal,  cylinders  of,  47 

Rock -shelters,  428 

Rose,  Mr.,  45 

Rotatory  mtUs,  227 

Roughening  of  stones,  42,  117,  123 

Rubbers,  240 

Russian  arrow-heads,  361 


Sacken,  Baron  von,  6 

Saddle-querns,  22^ 

Salagramma  pebble,  421 

St.  Albans  mill  dues,  8cc.,  233 

Sandstone  balls,  227 

Sarraatians  unacquainted  with  iron,  6 

Saws,  263,  265  ;  hafted,  286 ;  Reindeer  Period, 
267  ;  in  Denmark,  267 

Sawinf(  stone,  39,  &c. 

Scandmavian  arrows,  353,  361 ;  bracers,  385 ; 
flakes,  258 ;  whetstones,  244 

Schmerling,  Dr.,  433 

Scorings  on  rocks,  236 

Scottish  arrows,  344,  &c. ;  knives,  296 ;  scrapers, 
279 ;  querns,  233 

Scotland,  Society  of  Antiquaries  of,  148,  149, 
Sic. 

Scrapers,  33,  268 ;  classified,  269,  270 ;  double- 
ended,  270;  duck-billed,  274;  hollow,  287  ; 
horseshoe^  270,  272  ;  kite-shaped,  273  ; 
Palaeolithic,  561,  fcc;  side,  272,  573  ;  hatt- 
ing of,  268  ^  purpose  of,  269,  279,  2t>o  ;  wear 
of,  281  ;  Kemdeer  Period,  279;  Danish,  277  ; 
Ks<juimaux,  268 ;  French,  279  ;  Scotch,  279 ; 
in  interments  with  bronze,  278 

Section,  at  Bedford,  480 ;  Biddcnham,  595 ; 
Brixham,  467;  Ealing,  527 ;  Fisherton,  552  ; 
Home,  517,  5x8:  Peascmarsh,  528;  Re- 
culver,  601 ;  Shrub  Hill,  513^  596 

Sepulture  probable  in  Palxohthic  Period,  616 

"  SeU  "  for  flaking,  22,  16 

Shafting  of  arrow-heads,  356,  364,  8cc.  See 
Halting 

Sharp- rimmed  implements,  566 

Shasta  arrow-heads,  36 

Shetland  pestles,  Stc,  228,  &c. 

Shoe-shaped  implements,  565 

Shore -ice,  588 

Sickles,  320 

Side  scrapers,  272,  563 

Silurian  schist,  69,  &c. 

Single-barbed  arrows,  351,  352 

Sinkers  and  .Sink-stones,  211,  212,  377 

Size  of  flakes,  248 

Skeletons,  human,  with  Palaeolithic  remains, 

^  57a,  573 

5%ewers  of  bone,  385 

Skins,  dressing  of,  280 

Slickstones,  390,  395 

Slings,  stick  and  nbbon,  372,  373,  375 

Sling  bullets,  373  ;  stones,  220,  224,  372 ;  found 

near  old  camps,  375  ;  Irish,  243 
Snake- stonn,  391 
Sockets,  143,  &c. 

Solent,  ancient  river^  <56,  fcc.,  590,  604,  &c. 
S<ilid  matter  in  turbia  waters,  ^83 
Solvent  power  of  carbonic  acid,  430,  431,  590, 

591 
Sotarus,  58,  418 

South  African  flakes,  259 

South  Carolina,  pestles  and  mortars,  231 

South  coast,  ancient  line  of,  607 

Spalls,  245,  248 

Spanish  arrow-heads,  360 ;  copper  mines,  109 ; 

flakes,  258  ;  hammers,  209 
Spear-heads,  298,  2^1,  31  x,  he, 
^>ecks,  glossy,  on  flints,  575 
Spbericsu  stones,  224 
SpindlM,  393  ;  whorls,  390,  &c. 
Spinning-wheels,  390 
Splinters,  248 


Stag's-hom,  axes  and  hammers,  82,  389 ;  mat- 
tocks, 208 ;  sockets,  143,  8cc. ;  harts.  Sic, 
288 

Stalactite,  431 

Stalagmite.  431 

"Stan-a?x,*'  131 

•'  SUn-bill,"  MX 

Stanley,  the  Hon.  W.  O.,  M.P.,  205,  8cc.,  226, 
ftc. 

Steatite,  tubes  of,  46 

Steel  for  striking  fire,  255 

Stevens,  Mr.  E.  T.,  561 

Stick-slings,  373,  375  ;  drills,  43,  ate. 

"  Stone  "  weight,  197 

Stone,  anvils  and  hammers,  ix ;  balls,  376; 
moulds  for  bronze  implements,  397 ;  rubbers, 
240 ;  vessels,  403^  404 

Stones,  thrown  on  caims,  254  ;  used  for  smooth- 
ing seams,  8ic.,  394 ;  as  charms,  421 

Straight  implements,  nafting  of,  370;  purpoaa 

o»,  370,  ^7«     . 

"  Strike-a-lights,*'  16,  282,  283 

Stuart,  Dr.  f.,  F.S.A.,  80,  86 

Styrian  pestle,  228 

Subadrial  action,  6x9^ 

Subterranean  reservoir  in  chalk,  579,  59a 

Subtriangular  implements,  567 

Suetonius,  58 

Superstitions,  7 ;  connected  with  celts,  51,  &c. ; 
elf-shot,  326,  327,  &c. ;  with  pebbles,  421 

Surface-flaking  on  Yorkshire  implements,  349 

Sussex  Archaeological  Society,  402 

Swedish  arrow-heads,  36X ;  fish-hooks,  265 ; 
grinding- stones,  235 

Swiss  arrow-heads,  364 ;  cores,  43.  See  Lake- 
dwellings,  &c. 

T 

Taawisch  or  Tsuskiah,  142 

Tahiti,  hatchets,  237  ;  pestles,  231 

Thames,  bicarbonate  of  lime  in,  590 ;  sink-stonet 

found  in,  21a.    See  Geographical  Index 
Thetford  gavels,  495 
Thong-dnll,  44 
"  Thor's  hammers,"  54,  164 
Threshing-machines,  256,  257 
"  lliumb-flints,"  33,  269 
"  Thunder-axcs,"  5X,  52,  53 
"  Tibia,"  386 

Tierra  del  Faego,  use  of  pyritet  for  stael,  14 
Tin,< 

"  Tilnuggerstecnc,"  2x6 
Toki  of  tne  Maori,  X53 
Tomahawks,  21,  47,  X48 
Tonguc-shapea  implements,  564;  poipotes  of, 

Topfey,  Mr.  W..  F.G.S.,  543 

Torqucmada,  2X 

Toxicum,  123 

"Trail  and  warp,"  6x1 

Triangular  arrow-heads,  348 

Tribulum,  256 

Trimmed  flakes,  292,  56a 

Troglodytes,  434 

Troyon,  M.  F.^  40,  46,  &c. 

Truguet,  M.  I*,  de,  4a 

Tubal  Cain,  3 

Tubes  of  steatite,  46 

Tylor,  Mr.  A.,  F.G.S.,  6x3 

Tylor,  Mr.  E.  B.,  F.R.S.,  7,  tt,  44,  53,  a6i,*atc. 

U 

Ubiquity  of  flakes,  25X,  asS 
Use  of  stone  hammers  in  Ireland,  ao7.    See 
Purposes 

V 

Vanrnaver's  Island,  net-sinkers,  21a 
Velocity  of  rivers,  5H3,  8ic. 
Vessels  of  stone,  403,  &r. 
Vincent  of  Bcauvais,  X4 
Virgil,  4.  15 
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ViTian.Mr.  E.,  4.J 

Wildr.  Sir  WaiLua,  i.  u.  J5.  •J.  *«. 

WilliMBOfPoitimi,.!! 

WIIb*.  Profeuar  D.,  u,  ■^^  **-- 

w 

Wiluhi«quen..,.i* 

WiKl...wn«.  4» 

Wmie.  Mr.  Charln.  F.SA.,  <^ 

W«-i™  f  up.  40. 

Waller- mill  1  u  -St.  AlUiu.  ij], 

Wooto^  Hyi^no  Den,  471 

WduI  (.brie,  3,1 

Wmjwm,  pdueniIoD  of,  a  murk  of  diTOoetino, 

Work,  of  art.  msmnngi,  ftcv4j8 

WomuiLi,  Olau,  jif 

WciLr,  'muib  of,  on  flakoi,  >6i ;  knivej  and 

W> tf^,,  J^'t!b^,^.  3=,.  47*  te 

4,gpT.,jM;«:«p«,,rt, 

X 

WhimkBT.  Mr.SK,  P.Qjf.,  48s 

Y 

Yorfahin  barr™.  .jB ;  WMd..  «gcld  h«x 

"  While  Hi>nts--t» 

Z                                           1 

■WhiteniBiolEinU,  jso 

Zidtk,M.,S65 

1 
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ENGLAND. 

bedfordshirk. 
lV?dford,  470 
Bo<lfordshire,  250 
Duldrnham,  479, 481,  482,  483,  595 
Cardin^on,  479 
I>unstablc  Downs,  64,  65 
Ifarrowden,  479 
Henlow,  484 

Honey  Hill,  near  Hcdford,  479 
Kempston,  95,  210,  305,  316,  479 
Ix.Mgnton  Buzzard,  81 
Luton,  20s 
Maiden  Bower,  near  Dunstable,  62,  253,  271, 

278,  209,  334.  M^f  330»  370 
Miller's  BoK,  Pavenh.im,  92 
Summerhouse  Hill,  Bedford,  479 
Tempsfrird.  484 
Wonlud's  Bank,  Luton,  6t 

BERKSHIRK. 

T^mbomc  Down,  278,  285,  312,  3U»  35^.  ^oS 

Lone  Wittenham,  302 

Maidenhead,  155 

Sunninfhill,  204' 

Sutton  Courtney,  347 

'Diatcham,  near  Newbury,  69 

Windsor,  305 

mTKINOIlAMSIIIRF. 

Fddlc*l»orough,  342" 

Pulpit  Wood,  Wendover,  253,  279 

CAMBRIIMiEHIIIRE. 

Aldrrth,  347 
Barnwell,  485 
Bartlow  HiIN,  6t 
Itottinham  Fen,  hi,  f/i,  los,  157 
Itumt  Frn,  Prirkwillow,  Oi,  2(/),  314,  336 
Burwell  Fen,  61,  O5,  O7,  08,  70,  «l,  8|,  fj6,  99, 
X04,  iS^  I59»  »i7t  297,  300,  304.  J»3,  3Mf 
347.  4*5 

Cambridge  Fens,  62,  05,  299 

Camhridjfeshire,  O9,  225,  250,  292,  304,  393 

Chatteris  Fen,  179 

Chesttvford,  12b,  173 

Chemterton,  ^85 

Coldham'ii  Common,  114 

Coton,  92,  94»  O.S.  »o5 
Cnttenham  Fen,  179 

Klv,  x8i 

Grantrhester,  u8 
Hare  Park,  3H 
Histon,  93 
Ickleton,  130 
lalcbam,  343 


iackdaw  Hill,  313 
lanea, 105 
Melboum,  154 
Newmarket,  205 
Quy  Fen,  304,  313 
Kampton,  100 

Reach  Fen,  68,  70,  198,  204,  342,  347 
Rwimore  Fen,  Liltleport,  204 
Sohara  Fen,  4x2 

Swaflfham  Fen,  86,  99.  "4»  I7»i  385 
Wickcn  Fen,  61,  82,  347 


CHESIIIRI(. 

Siddinjfton,  near  Macclesfield,  178 

Tranmere,  137 

Tabley,  near  Knutsford,  163 

CORNWALL. 

Cornwall,  98,  225,  226,  391 

Falmouth,  07 

Kerris  Vaen,  231 

PeUTit,  191 

KiJIaton,  402 

St.  Just,  70 : 

Truro,  124,  125,317 

(L-MIIRRLAVD. 

Bums,  near  Keswick,  201 

Carlisle,  170,  228 

Castle  Carrork,  20.S 

Cumln'rland,  05,  106,  121,  130,  173 

(ireat  Salkeld,  107 

Halljraard  Farm,  Binloswald,  200 

Irthinirton,  316 

Keswick,  87,  107 

Kirk  Oswald,  178 

L'i/enl»v  Fell,  236 

Mrlmerliy,  215 

Ousby  M«M>r,  179 

Penrith  Beacon,  OS 

Pluninton,  near  Pi-nrith,  178 

Red  f)i;tl.  WiKton,  179 

S)lw;iy  Moss,  near  Longtow*n,  I07,  137,  138 

Wijflon,  106, 179 

DERBYSIIIRK. 

ANop,  420 

Arlxir  I^»w,  64,  3n6,  iis,  4" 

Anhford-in-the-WaUT,  3'A  420 

Bnkewell,  416 

Itallidon  Moor,  252 

BiKirin,  \fh 

Blake  I^>w,  near  Matlock,  31^ 

Borrowash,  175 

Borther  Ixiw,  near  Middlcton,  355 

BratsinfFton.  3^7 

Brcailsale  M(M>r,  20 x 
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Buxton,  326,  409 

Carder  Liow,  near  Hartington,  174,  420 

C astern,  409 

Chelmorton.  315 

Cow  Low,  Buxton,  278,  4x1 

Cronkstone  Hill,  278 

Cross  Low,  near  Parwich,  135 

Derbyshire,  290,  297,  33-? 

£lton  Moor,  126,  134,  282,  420 

Gospel  Hillock  Barrow,  near  Buxton,  135 

Green  Low,  282,  3i<,  1^6,  356,  386 

Gnnd  Low,  Over  Haddon,  4x1,  41a 

Haddon  Field,  387 

Har]^ate  Wall,  41  x 

Hartington,  191 

Hay  Top  Barrow,  Monsal  Dale,  4x6 

Hollingsclough,  252 

Hopton,  97 

Hungry  Bentley,  351,  4x7 

Kens  Low  Farm,  192 

Lean  Low,  near  Newhaven,  304 

Liff's  Low,  near  Biggin,  82,  134,  266 

Middleton,  227,  420 

Middleton  Moor.  87.  124,  347,  350 

Monsal  Dale,  278,  388 

Newhaven,  104,  306 

Net  Low,  AIsop  Moor,  408 

Nether  Low,  Cnelmorton,  315 

Parcelly  Hay  Barrow,  near  Hartington,  191 

Kamshom,  420 

Readon  Hill,  near  Ranishom,  420 

Ringhara  Low,  337 

Smerrill  Moor,  386 

Thor's  Cave,  392 

Throwlev,  165,  420 

Tidcswell,  165 

Upper  Edge,  252 

Wctton,  405 

Winster,  178,  233 

"Wormhill,  near  Buxton,  87,  95 

DIVONSHIRS. 

Axminstor,  559 

Blackbury  Castle,  252 

Bridije  Farm,  North  Tawton,  84 

BrixDam,  198 

Brixbam  Cave.  Torquay,  466,  &c. 

Broad  Down,  Honiton,  238,  282,  398,  399,  400 

L»»iyt()n,  554 

C<»nib  I*ync,  224 

Croytle,  251 

Dartmoor,  231 

Devonshire,  174 

Hartland,  Devon.  80 

Kent's  Cavern,  Torquay,  288,418,  419,  442,  8tc., 

448,  &c. 
North  Kovcy,  171 
Prince  Town,  Dartmoor,  337,  347 
Thorvcrton,  201 

DORSETSHIRE. 

Amirgton,  410 

Badbury  Kinjfs,  278 

Bradford  Abbas    2^1,  278,  ^^^ 

J)cwlish,  near  Piddletown,  559 

I]«"«;t/.(i>re,  69.  22J,  224.  270 

ull    ";!'•  n^--*"- "•••^ndford,  84,  157.  205.  278,  375 

Isle  of  Portland,  loi,  224 

Iweme  Minster  Down.  15s,  338,  339 

Jordan  Hill,  Weymouth,  224 

King  Barrow,  near  Wareham,  401 

Linjrton,  near  Blandford,  114 

Maiden  Castle,  62 

Morton,  near  Dorchester,  82 

I*istle  Down,  337 

I*oundbur>-,  near  Dorchester,  271,  278 
Povinfirton,  108 
Kidgewav  Hill.  203,  343 
I  arrant  [.aunceston,  115 
Wareham,  116,401 
Wejrmouth,  224 


Wimbome  Minster,  556 
Winterboum  Stecpleton,  x88 

DURHAM. 

CowshilUin-Weardale,  96 
Cove's  Houses,  Wolsingfaam,  205 
Heathery  Bum  Cave,  Stanhope,  386,  417 
Lanchester  Common,  142 
Mill6eld,  near  Sundmand,  X73 
Newton  Ketton,  337 
Sherbum,  X13 
Sunderland,  X73 

ESSEX. 

Audley  End,  228 

Blunt's  Hill,  near  Witham,  68 

Colchester,  X73 

Great  Easton,  near  Dunmow,  X54 

Littlebunr  near  Saffron  Walden,  485 

Saffron  Walden,  30X 

Stifford,  near  Gray's  Thurrock,  84.  ao< 

Thctford,  62,  68,  82,  84,  262  ^     ^ 

Windmill  Hill,  Saffron  Walden,  30X 

GLOUCESTERSHIRE. 

Cirencester,  X05.  2<2 

Cherbury  Camp,  Pusey,  Faringdon,  100 

Gloucestershire,  250 

Great  Witcombe,  130  * 

Michcldean.  262 

Oakley  Park,  Cirencester,  252 

Rodmarton,  252,  337,  420 

Turkdean,  347 

Ulejr,  252 

Whittington  Wood,  219 

HAMPSHIRE. 

Alton,  529 

Andovcr,  63 

Barton^  558 

Bere,  Forest  of,  near  Homdean,  69,  70 

Bishopstow,  92 

Boscombe,  near  Bournemouth,  556, 557 

Bournemouth,  67,  262,  348,  340,  556,  557,  55«. 

608 
Foreland,  Isle  of  Wight,  547,  548 
Freemantle,  Southampton,  543 
Hampshin*,  72.  gi 
Hill  Head,  near  Southampton,  546 
Homdean,  ,v}7 
Isle  of  Wii^ht,  92 
Petersfield  Heath,  420 
Portsmouth,  100 
.St.  Mar>-  Bourne,  62,  250,  253 
Solent,  557,  558,  8cc. 
Southampton.  M3,  544,  545,  546 
Southampton  W  .iter,  546,  547,  603 
.Southsea  Common,  547 
Swatbling,  545 

HEREFORDSHIRE. 

King  Arthur's  Cave,  AVTiitchurch,  Ross,  4:5 

HERTFORDSHIRE. 

Abbot's  Langley,  78,  262 

Albun*,  near  Bishop's  Stortford.  qi 

Bedmont.  near  Abbot's  Langley,  52Q 

Bishop's  Stortford,  530 

Hertfordshire,  6j 

Kinif*s  Langley,  502 

Nash  Mills,  530 

PanshanjftT,  02 

Pesterford  Bridge,  Bishop's  Stortford.  530 

1  nne  Grove,  342,  35^.  381.  410 

\erulamium,  St.  Albans,  256 

Ware,  62,  299. 

Ash,  130,  121 

Bigberry  Hill,  near  Canterbunr.  347 

Bigborough  Wood,  Tunford,  Canterbury.  91 
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Rishopstnne.  535 

Canterbury,  62,  542 

Chatham,  533 

Chilham,  542 

Cobham,  533 

Currie  Farm,  53X 

Dartford  Heath,  53X,  53a 

Folkestone,  253,  54^ 

Giilinfi^ham,  near  Chatham,  532 

Green  Street  Green,  531 

Hampton,  540 

Hartfip.  533 

Heme  Bay,  533,  53^ 

Hirh  Street,  near  Chitlct,  262 

Hollingboume,  233 

Horton  Kirby,  532 

Isle  of  Harty,  Sheppey,  243 

Isle  of  Thanet,  27a,  296,  299 

Leeds  Castle,  278 

Maidstone,  315 

Marden  Church,  532 

Meopham,  5^3 

Newineton  SUtion,  532,  533 

Nursted,  533 

Old  Haven  Gap,  538 

Ospringe,  near  Faversham,  533 

Ottcrham  Quay,  Chatham,  532 

Ozen^l,  255 

KamsMte,  347 

Reculver,  533—538 

Kegnulbium  (Reculver),  256 

St.  Mary,  533 

Sandlin,  near  Maidstone,  532 

Selline,  533 

Shoreham,  near  Sevenoaks,  64 

Stoke,  533 

Studhill,  K\q 

Summer  Hill,  Canterbury,  251 

Swalecliff,  540 

Teynham  Station,  533 '. 

'llianinffton,  540,  54 » 

Twccdale,  near  Chatham,  532 

Wear  Farm,  near  Chislet,  542 

Well  Hill,  Chelsfield.  531 

Wincheap,  Canterbury,  541,  542 

LANCASHIRB. 

Ajrside,  Newby  Hridge,  Windermere,  178 

l>ean,  near  Bolton,  178 

Fumess,  179,  204 

Garstani^,  Claughton  Hill,  188 

Haydockp  near  Acwton,  206 

Hcathwaite«in- Fumess,  418 

Hopwood,  178 

Liverpool  Docka,  151 

Newton,  107 

Shaw  Hall,  Flixton,  X07 

'I  oxteth,  87 

Wavertree,  347 

Windy  Harbour  Farm,  Pendle,  106 

Winwick,  near  Warrington,  190 

LKICBSTIRSMIRB. 

Breedon,  233,  419 
Cliff  Hill,  94,  228 
Ix'ic-rstcr.  130,  389 
Sutton  Cncrncy,  386 
Wymeswold,  42a 


Rrouffhton,  251,  297 
(iunthorne,  333 
Liocolnsnirc,  385 
Manton,  347 
Newpcfrt,  aox 
Spalding,  X13 


UNCOLNSHHS. 


MIDDLKStX. 


Acton,  <26 

J;alinjjl>ean,S26,  w  , 

Gray  s  Ina  Lane,  London,  $21,  $n 


Hackney  Down,  523 

Hammersmith,  528 

Highbury  New  Parte,  Stoke  Newington,  524, 

525 
Hounslow  Heath,  299 
London,  9a 
Shacklewell,  523 
Teddington,  251 

NOBPOLK. 

Attleborough,  347 

Aysham,  9X 

Barton  Bendish,  91 

Beachamwell,  9X 

Blofield,  91 

Bolton,  near  Yarmouth,  9X 

Breccles.  91 

Bromehill,  Weeting,  50S,  506,  597 

Buckenham,  31 

Caistor,  205 

Congham,  205 

Corton  Beach,  3x8 

Cromer,  227,  416 

DuH's  Lane,  Loddon,  1x4 

Dunham,  82 

Katon,  3x 

Elsing.  9x 

Grime  s  Graves,  near  Brandon,  50»  31,  64,  69, 

„     "4»  »»h  250,  »53.  ^89.  347,  385,  4<H 
Harlestone,  20^ 

Heckin^am  Common,  93 

Hilgay  Fen,  228 

Hunstanton,  X36 

Little  Cressingham,  4x3 

Little  Dunham,  62 

Lopham  Ford,  494,  5x6,  598 

Lyng,  205 

Lynn  Regis,  516 

Narborough,  near  Swaffkam,  91 

Narford,  m6 

Necton.  i8x,  347 

North  Walsham,  X54 

Norwich,  69 

Oxburgh,  91 

Pentncv,  93,  117 

Redhtll,  near  Thetford,  250^  494,  495,  496,  497, 

RocRiand,  199 

Shrob  Hill,  Feltwell,  87,  348,  494,  5X3,  5X4 

South  Wootton,  516 

Sporle,  near  Swauffham,  aQ5, 1x5 

Stanford,  82 

Swannington,  99 

Tasburgh,  X79 

Thorpe,  82 

Westacre  Hall,  9a 

Weston,  80, 8x 

Whitehill,  near  Tbetfonl,  499,  500 

Yarmouth,  3x8 

NOBTHAMPTONSBIRB. 

Gilsborough,  99 
Northampton,  1x3 
Oundle,  271,  m,  337 
Pytchley,  254 
I'owcester,  95 

NOBTHUMBVRIAND. 

Alnwick,  178 
Amble,  252 

Bellingham,  North  Tjme,  1x5 
Branton,  X14 
Burradon,  94,  104,  105 
Corbridge  Fell,  ax8 
Doddington,  105 
Ford,  a96,  a98 
Halton  Cbesteri,  95 
Harbottlc  Peels,  a  16 
Havdon  Bridge,  178 
HeIton«in-CbaJtoa,  179 
Hipabom,  178 


II 


Wocxlluui,  near  xiaxDottie,  02 

NOTTINGHAMSHIRE. 

Sand  Hills,  near  WoUaton,  x8i,  182 

OXFOROSHIRK. 

Abingdon,  93»  347 

Alchester,  130,  395 

Barcoot,  near  Dorchester,  238,  239 

Brighthampton,  265 

Callow  Hill,  253,  278,  336 

Cockshott  Hill,  Wychwood  Forest,  144 

Dorchester,  222,  239 

Dorchester  Dykes,  297 

Eynsham,  91 

Standlake,  1x4, 347 

SHROPSHIRB. 

Hardwick,  near  Bishop's  Castle,  x8o 

SOMERSETSHIRB. 

Athelney,  420 

Barwick,  348 

Chard,  559 

Cheddar  Pass,  440 

Hamden  Hill,  llchcstcr.  353 

Little  Solsbury  Hill,  Bath,  23,  221,  250,  253, 

278,334. 
Priddy,  347 
Stourton.  I7i»  172.  *79 
West  Coker,  224,  233 
West  Cranmore,  266 
West  Somerset,  253 
Wookey.  471,472^ 
Worle  Hill,  255 

STAFFORDSHIRE. 

Bailey  Hill,  388 

eastern,  237 

Castle  Ring,  Cannock  Chase,  ?53 

Elkstone,  227 

Grub  Low,  337 

Long  Low,  near  Wetton,  209 

Mouse  Low,  356,  387 

Musdin,  296 

Parwich  Moor,  278 

Ribdcn  Low,  388 

Sheen,  127 

SUFFOLK. 

Alderton,  92 

Bardwell,  172 

Barrow,  near  Bury  St.  Edmunds,  394 

Barton  Mills,  347 

Botosdale,  01,  99,  too 

Brandon,  302 

Brandon  Down,  A94,  507,  597 

Bury  St.  Edmunds,  82,  155,  486,  487 


Alelton.  near  Woodbndge,  155 
Mildennall,  60,  61,  66,  68,  79,  82,  95, 

266.  305,  486,  492,  493 
Mildenhall  Fen,  205,  262,  30X 
North  Stow,  157 

Rampart  Hill.  Icklingham,  488,  489 
Redgrave  Park,  204 
Santon  Downham,  near  Tbetford,  6: 

494.  500,  501,  50s,  5031  5<H»  505 
Sicklesmere,  487 

Sproughton,  Z14 

Staunton,  near  Ixworth,  347 

Stonham,  253 

Stow  Heath,  91 

Stowmarket,  99 

Suflfolk,  80,  22^,  250.  270,  276,  290,  340, 

Sutton,  near  Woodbridge,  99,  206 

Thetford  Warren,  67,  500 

Thurston,  88 

Troston,  near  Bury  St.  Edmunds,  88, 

Undley  Common,  Lakenheath,  85 

Undley  Hall,  91 

Wangford,  147,  507,  51X 

Warren  Hill,  Icklingham,  488,  489 

West  HaU,  396 

SURREY. 

Anstie  Camp,  Dorking,  347 
Battersea,  64,  528 
Chart  Park,  i3orking,  347 
Cowav  Stakes,  near  Egfaam,  99 
Godafming,  287 
Kcw,  389 

Kingston-on-Thames,  X14,  136 
Lingneld  Mark  Camp,  347 
Peasemarsh,  Godalming,  316,  528,  52') 
Red  Hill,  near  Reigate,  218,  337 
Reigate,  91,  204,  251 
Titscy  Park,  130,  206 

SUSSEX. 

Alfriston,  75,  134 

Beltout  Castle,  253 

Berling  Gap,  2^1,  273,  Stc. 

Bolmcr^  near  I<  aimer,  69 

Bow  Hill,  242 

Cissbury,  near  Worthing,  30,  65,  68,  7 

^     73.  75,  223»  250,  253 
Clayton  Hill,  South  Downs,  68 
Cliffc,  near  Lewes,  205 
Cuckmare  Haven,  274 
Eastbourne,  78,  1x4,  130,  x6o,  3x8 
Hardham,  255 
Hastings,  64,  278,  347 
Hove,  Brighton,  165,  242,  40X 
Newhaven,  64,  251,  266,  276,  277 
Oving,  near  Chichester,  62,  6j 
P.illingham  Qu.iy,  204 
PossingANorth  Manor,  253 
Pulborough,  228 


OEOOBAPHICAI,   ASD  TOFOGRAPinCAL   IKDBX. 


lUrtfhill  Coinn 
Ruriiy,  m 
Wjigrive-Bpffl 


AS^Itirai  Fordingbridje.  s<*  JSS 

AthlDB  Valley,  "M 

Avcbury,  113,  i53,  »78.  ")J.m.  40«.  4« 


Bullbril.  jSi 
Itu.h  Biirow  o 
Cap  Head  HiU, 


Durriaffton  Willi,  315 
Eut  Knael,  17) 
KY^ricy,  144,  141,  »}■  i^ 

FDidlBitbridic.  S5S 

Gnat  ^win,  pj 
Hacpen  UiU,  }t6 

HanDtmrtb,  Hi"  "'  -"■ 


uSaliit 


Klii(<tan  Deverill,  41],  114 
Kaoak  Cutle,  Uplan  Level,  1j 
Lake,  tn,tii,3i6,iii,$*9 
Littlnon  Draw,  >si 
LoBi;  Stnet  Down,  ■]> 
Marllwrovih,  105 
Men  Down,  j8i 
HilbTd  HUl.  S»li>bB.r,  JS«.  5S 


OvHTlon, 


Koiasoa  Flw,  165 
Rwodwajr,  iwu  Dcrlia.  141. 

SiJiibuiyijuS 
SaliitmrrPloin,  uq 
Sslwood  Barrow,  BOW  SUiurt" 
Sflk  Hill  Barniw,  Mi 
Soulh  NbwIdb,  near  aaliibury, 
Sumton  Fitiwamd,  7» 
SlonehenRr,  igo,  Ml,  MJ,  J15. 

Temple  ButUnn.jU 

Upicm  Lonl,  ;%  i)%  (IJ.  >'. 

Weel  JtenKil,  MJ.  114.  •i7.  ' 

Wilifoid.  WJ,  Ml.  *!''  114 

WiltiWrr,  fa.  7J,  Ml,  »'}■  )M 
Windmill  Hill,  Abun.  iM 
Winlerb"ntn  H»«etl,  m.  "H 


AWmiton,  J«t 
KibbcifMd,lH 


Amolht-r^-,  15,  33B. ) 
llaildon  Common,  34* 

lUragh,  IM 
Hcmpun.  65 

Uo)-n'ton',™'»ridl.; 


BiQugli  urn -In- (Graven.  18O,  141 

BucklkoiTO  iBj 

Cal^iia  Wol'd,  aear  Fockliiiglan.  at,  m.  W 


CliSi-,  ararCulbnr 
Cowlan,,    ntat  We 

CcX'ifX 


o.  Si,  B6.  iili,  M'l  !>«'  Ji* 


KrlpptihTitpc,  to,  151*,  t. 
ll~I>Tl.inCuT,iug 

llHloRnn  Wnld.i;*,  V 
Il.ilnie,  un  Sp«ldln(  Ur 
lliitiniiitibr,  !«« 
Uui,Ii>*,  <i,w  llrlilllMiii 
ll.4lali>.  i. 


& 


,-.  t'U-l.l,  n'.ii  IliliUlnatim 


'^x:':::„'\ 


636 


GEOGRAPHICAL  AND  TOPOGRAPHICAL   INDEX. 


Radstone,  near  Bridlington,  tx,  157,  174,  205, 
2x1,  2x9,  239,  276,  277.  284,  295,  296,  299, 

_     343,  407,  408       ^ 

Rye  Hank,  Ness,  xo8 

Ryedale,  124,  308 

Saddleworth  Lane,  X78 

Sawdon,  80,  370 

Scackleton,  X70 

Scalby,  near  Scarborongli,  X79 

Scampraton,  392 

Scamridge,  69,  xxo,  xxx,  221,  266,  300 

Scarborough,  X15,  197,  242,  356 

Seamcr  Moor,  82,  87,  95.  X15,  X34,  33*.  339 

Settle,  389 

Sewerby,  277 

Sherbum,  31,  266,  298,  348 

Sherbum  Carr,  306 

Sherbum  Wold,  117,  340 

Skelton  Moors,  X89 

Snainton  Moor,  29iS 

South  Back  Lane,  Bridlington,  xx7 

South  Dal  ton,  near  Beverley,  170 

Specton,  near  Bridlin^on,  1x3 

Stainton  Dale,  near  Srarborough,  X77 

SUnwick,  x88 

Swinton,  xxo 

Thixendale,  xx7 

Thorn  Marsh,  92 

Thwing,  407 

Uncleby,  87,  244,  255 

Weaponness,  near  Scarborough,  X99 

Weavcrthorpe,  3X,  22x,  240,  249,  270,  272,  296, 

„,   34«.349      ,. 
Weaverthorpe  Ling,  4x4 

Westerdale  Moors,  189 

West  Huntow,  near  Bridlington,  399 

Wetwang,  318 

Whitby,  X67,  X70,  4x0 

Whitwell,  xxx 

Willerby,  xx3 

Willerby  Carr,  169,  20 1 

Willerbv  Wold,  80,  x6o,  x6i,  265,  299,  334 

Wold  Newton,  2x7 

Wykeham  Moor,  296 

York,  83,  87,  X36,  299 

Yorkshire,  178.  250,  27X,  276,  3x7 

Yorkshire  Wolds,  69,  80,  199,  223,  236,  262,  265, 
270,  273,  277,  286,  287,  289,  290,  291,  293, 
294.  295»  206,  315,  333,  334,  335,  336,  338, 
339.  341,  344.  349»  367,  374 


ISLB  OF  HAN. 


Isle  of  Man,  398 


CHANNEL  ISLANDS. 

Guernsey,  115,  168 

Hcrm,  222 

I^  Koche  qui  sonne,  Guernsey,  4x7 

St.  Clement's,  Jersey,  353 

St.  Sampson,  Guernsey,  128 

RIVERS. 

Avon  (Wilts),  Valley  of,  548 

Axe,  Valley  of,  559 

Bourne,  549 

Cam,  485 

Cray,  531 

Colne,  521 

Darent,  531 

Gade,  528,  529 

Goldstream,  517,  518 

Ramble,  513 

Hiz,  484,  455 

Itchen,  543,  545 ;  Valley  of,  603 

Ivol,  484,  485 

Izworth  Stream,  494 

Kpnt,  488 

I^mboum,  X14 

Lark,  486.  494;  Valley  of,  453,  5x2,  595,  596 

Linnet,  487 


Little  Ouse,  104,  495 ;  Valley  of,  597,  59^ 

Mcdway,  Valley  of,  532 

Nadder,  549 

Ouse  (Beds),  479;  Valley  of,  595 

Piddle,  559 

Severn,  near  Ribbcsford,  188 

Stort,  528 

Stour  (Kent),  520,  621 ;  Valley  of,  540 

Swale,  601 

Teise,  532 

Test,  494,  543,  545  ;  Valley  of,  603 

Thames,  64,  67,  82,  91,  99,  xii,  174,  184, 188,  X( 
196,  205,  3*3.  319,  347,  385  ;  n^^ar  Kew.  i. 
389 ;  Long  Wittenham,  203  ;  Parhamc 
Stairs,  173 ;  Valley  of,  521,  600,  601,  8iC. 

Trent  (Dorset),  559 

Wavenev,  A94,  516  ;  Valley  of,  598,  599 

Wear  (Durham),  173 

Wev,  528 

Wiley,  549 

WALES. 

ANGLESKA. 

Amlwch  Paris  Mine,  209 

Anglesea,  76,  223,  392 

Caer  Leb,  205,  206,  420 

Heneglwvs,  253 

Holyhead  Island,  205,  219,  225,  227,  sjx,  a 

,,    392.396,409 

Llangwjllog,  94 

Old  Geir,  209,  211,  224 

Penmynvdd,  420 

Pen-y-Bonc,  205.  209,  222,  227,  395,  4x2,  4x3 

Ty  Mawr,  Holyhead,  206,   209,   223,  225,  1 

243»  392,  404,  4»9 


BRECON. 

Ty  ddu,  Llanelieu,  316 


Hay,  294^ 


I 


CARDIGANSHIRE. 

Llangynfelin  Mine,  209 

CARNARVONSHIRE. 

Bangor,  252 

Carreg-y-Saelhau,  Abcr,  236 

Dwyg>'fylchi,  76 

Llanduano,  208 

Nantlle,  212 

Pen -maon -mawr,  76 

Tomen-y-mur,  387 

DENBIGHSHIRE. 

Brjmbugcilrn,  I.langoUen,  252 

I)cnbignshire,  210 

Mod  Fonlli,  Vale  of  Chvyd,  255 

PentreftM'las,  304 

Tynewydd,  Llansilin,  129 

GLAMOKOANSHIRE. 

Cardiff,  99 

Llanmadock-in-Gr)wcr,  16^),  167 
Lon^  Hole,  Gower,  474 
Melyn,  near  Neath,  114 
Paviland  Caves,  475 

MERIONKTHSHIRR. 

Camo,  302 

Harlech,  252 

Llanaber,  252 

Maesmore,  near  Corwen,  202 

MONMOLTH.SHIRE. 

Penhow,  242,  251 

MONTGOMKRVSHIRR. 

Camo,  251,  347 

Llanbrvnmair,  170 

Snow  t^ruok  I^eaJ  Mine,  IMinliromon,  rog 
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PEICBROKSSHIM. 

Hoyle's  Mouth,  Tenby,  475 
Oyle  Cave,  Tenby,  475 
St.  Hotolph's  Priory,  21$ 
Tenby,  342 

SCOTLAND. 

ABBRDBBNSHIRB. 

Aberdeenshire,  20, 88, 178,2x2, 2x9, 252, 298, 345, 

398        , 
Ballatcr,  376 

Balmoral,  398 

BoKinKarry,  Old  Deer,  80,  86 

Bowiebank.  346 

Brindy  Hill,  106 

Clashtarquhar,  253 

Crichie,  Inverary,  176 

Cromar,  263,  302,  397 

Crookmore,  Tullynesile,  397 

Cniden,  135,  34^,  355.  380.  4»6 

Don  River,  20 

Drumkesk,  near  Aboyne,  397 

Dudwick,  376 

Eden,  346 

For^e,  346 

KJldrummy,  346 

Kinellar,  346 

King  Edward,  346 

Kintore,  306,  346 

Knockargity,  307 

Lochfine.  Stracnur,  302 

Mains  of  Auchmedden,  346 

Newton,  96 

Rothie,  413 

Standing  Stones  of  Rajme,  380 

Strathdon,  346,  397 

Tarland,  346 

Towie,  376,  377 

Tyric,  212 

Udny,  296,  346 

ARGYLLSHIBB. 

Argyllshire,  253 
Campbeltown,  Kintyre,  X29 
Cantire,  X29,  238 
Southend,  Cantire,  X29 


ARKAN,  ISLB  OF. 


Arran,  2ox,  252 


Stevenston,  409 


AYRSUIRB. 


(BANFF. 

Alvah,  346 

Banfi^  346 

Banffshire,  252,  397 

Bin  of  Cuilen,  253 

Cullen,  226 

Cuilen  of  Buchan,  346 

Glen  Avon,  346 

Glcnlivet,  345 

Lesmurdie,  255,  346 

Leuchland  Toll,  near  Brechin,  4x3 

Longman,  Macduff,  206,  346 

Macduff,  346 

Montblairy,  376 

Mortlach,  346 

BERWICKSUIRB. 

Coldstream^  150 

Fircbum  Mill,  near  Coldstream,  X69 

CAITHNESS. 

Caithness,  xx8,  X97,  X98,  263,  346,  351,  398,  404 
Camster,  302 
Kettlcbum,  233,  394 
Ormiegill  UllMter,  303 
Wick,  226 


CLACKMANNAN. 

Alloa,  206 
Tillicoultry,  252 
Tillicoultry  Bridge,  178 


Cat's  Cairn,  X35 


CROMARTY. 


DUMFRIBSSMIRB. 


Annandale,  X74 
Dumfriesshire,  376 
Mains,  near  Dumfries,  97 
Robgiil,  346 
Ruthwell,  346 


BAST  LOTHIAN. 


East  Lothian,  234 
Gilmerton,  94,  loi,  xi8, 1x9 

EDINBURGH. 

Edinburgh,  233 

Leith,  178 

Redhall,  near  Edinburgh,  96 

Trinity,  near  Edinburgh,  128 

BLGIN. 

Elfirin,  253,  279 
Glcnshee.  137 
LhanbiTcl,  346 
Rafibrd,  41A 
St.  Andrew  s,  346 

Urquhart,  202,  294,  296,  303,  336,  345,  346,  351, 
35a 


Balmerino,  179 
Fifeshire,  114 
Ormiston  Abdie,  170 


FIFB. 


FORFARSHIRE. 

Aberlemmo,  4x3 
Carmillie,  \m 
Drumour,  ulenshee,  X07 
East  Braikie,  376 
Forfarshire,  117,  206,  398,  404 
Guthrie,  316 
Letham,  413 
Montrose,  200 

'  GALLOWAY. 

Castle  Donglas,  179 

HEBRIDES. 

Harris.  39X 
Hebrides,  226 
Lewis,  391 
South  Uist,  394 

INVERNESS. 

Daviot,  97,  X2I,  122,  135,  228 

Doune,  200 

Druim-a-shi,  Culloden,  xox,  135 

KINCARDINE. 

Arbuthnot,  346 
Bervie,  346 
Fordorin  House,  413 
Garvoch,  346,  376 
Tullo  of  Garvoch,  376 

KINROSS. 

Lochleven,  X02 

KIRKCUDBRIGHT. 

Balmaclellan,  New  Galloway,  X96,  234 
Castle  Douglas,  179 
Kelton,  X78 
Parton,  404 

LANARKSHIRE. 

Aikbrae,  Culter,  179 
Biggar,  376 
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Braidwood,  346 
Carluke,  217,  346 
Crawfura  Moor,  408 
Cultcr,  179,  206,  212,  396 
Glasgow,  iz8,  X36 
Lanarkshire,  253,  306,  346,  353 
Leshmahago,  4x0 

UNLITIIGOW. 

Dalmen^,  zo2 
Silvennme,  Torpichen,  178 

MORAYSHIKE. 

Culbin  Sandhills,  346 
Elchics,  346 
Kcilth,3f|6 
Morayshire,  307 
Roseislc,  Old  Town  of,  346 


NAIRN, 


Cawdor  Castle,  388 

PEEBLES, 

Gretna  Grreen,  346 

Linton,  346 

South  Siipperficld,  West  Linton,  82 

PERTHSHIRE. 

Abcmethy,  166 

Benlochy,  near  Blairgowrie,  224 

Dunning,  2x5 

Dunsinanc,  234 

Perthshire,  253,  398 

RENFREW. 

Houstoun,  4x3 

'  ROSS-SHIRK. 

Assvnt,  ^xo,  41 X 

F^sh,  Evantown,  380,  381 

IGnlochcw,  8z 

ROXBURGHSHIRE. 

Lcmpitlaw,  107 
Roxburghshire,  100,  253 
Sprouston,  near  Kelso,  103,  184 

SK-i-E,  ISLE^OF. 

Broadford  Bay,  380,  382 

Skyc,  100,  106,  345,  346,  376,  398 

STIRLINGSHIRE. 

Blair  Drummond,  107,  310 
Crai^cnjfrlt,  near  Stirling,  173,  316 
Falkirk,  Carsc  of,  441 
Killeam,  346 
Mciklewood,  310 
Stirlingshire,  120,  121 
Tappock,  Torwood,  417 

SUTHERLANDSHIKK. 

Kintradwcll,  244 
Sutbcrlandshirc,  397 

WIGTOWNSHIRE. 

Burgh -head,  346 
Goldenoch  Moor,  215 

ORKNEY  ISLANDS. 

Firth,  213 

Orkney,  88,  137,  253,  376,  3^,  404 

Quoyness,  Sanday,  229 

Shaponshay,  242 

Skaill,  229,  253 

Skara,  Skaill,  238,  404 

Stronsay,  184 

SHETLAND  ISLANDS. 

Clickcmin,  near  Lerwick,  124,  125 


Easterskild,  Sandsting,  310 

Hillswick,  308 

Sand  I-rodge,  394 

Sandsting,  113 

Scarpicgarth,  197 

Seller,  Walls,  112 

Shetland,  105,   no,  iii,  112,  X37,  197,  229,  230, 

398,404 
Trcsta,  Aisthing,  113 
Unst,  403 
Walls,  309,  310 
West  Burranrth,  X05 
Yell,  113 

IRELAND. 
Antrim.  319 
Armagn,  104 
Ballymena,  306,  376 
Ballykillen  Bog,  364 
Bann.  River,  312 
Cook  s  Town,  140 
Cork,  209 
Famey,  200 
Kilkenny,  232 
Killamcy,  209 
Lough  Gur,  200 
Ixjugh  Neagh,  O9,  155,  263 
Monaghan,  140 

Toome  Bridge,  Lough  Neagh,  258 
Tullamore,  200 
Ulster,  66,  83,  258 

FRANCE. 

Abbc^nlle,  61,  476 

Aisne,  Department  of,  357' 

Allee  couverte,  Argenteuil,  293,  418 

Amiens,  60,  216,  477,  8cc. 

Argenteuil  (Seine  et  Oise),  144,  358,  418 

Auq^uemesnil  (Seine  Inf.),  206 

Aungnac  (Haute  Garonne),  437 

Auvergne,  40 

Badegoule,  near  Condat  (Dordogne),  437 

Beauvais,  161,  616 

Bemac  (Charente),  60,  358 

Bourdeilles  (Dordogne),  437 

Brittany,  08,  241,  353,  358 

liruniquel  (Tarn  et  Gar<)nne\,  267,  438 

Camp  de  Cesar,  near  Pontn'my,  155 

Camp  de  Chassey  (Saone  tt  Luite),  ij4,  291, 

357.  158 
Camac,  Brittany,  123,  190 
Cliaffaut  (Virnne),  4;,8 
Chateaudun,  22O  :  St.  Jean,  98 
Chutel  Perron  (Allier),  438 
Charente,  i'  f>.  .^oo 
Charente,  Dolnu-n  of  Bemac,  00 
Chez  l*oun^.  near  Briv«\  4 jO 
Clermont  Ferr.ind.  v?8 
Combe  Ciranal,  Sarlat  ( I)onloc7ic\  4  ;S 
C'<»ml>e  a  Rolland,  near  .\ngi>ulcme,  437 
Corente,  Auvt-rgne,  ij^S 
Cotes  (lu  Xord,  3.^7 
Cro-Mainion,  layae  (I)ortlogno},  437 
Dauphinr,  121 

Dordogne.  2O3,  205,  430,  431,  432 
Douai,  i<;i 
Ciergovia.  258 

(iorj;e  d'Knfer  iDordof^ne^  437 
(irailhe  ((J.ird'..  ii'j 
(irand  Pressij^ny,  vj.  2(\  27.  «;?. 
(irotte  des  Ki'fs,  Atrv-sur-t'iir»' 
(ir(»tt(^  des  Mort>«.  Diirlmt    (lard  . 
Grotte  de  St.  Jean  d'Akas  vScinc  it  Uimm    20;, 

35« 
I.a  Hniyt'^re  (Cote  d'Or\  i -,0 

I, a  Chais<*.  Vouthon  iC'han  ntc\  4^,7 
L.I  Madtlaine.  Ca\o«it  •,  I  )«trdi'^'n«-»,  2?2 
I.a  Martinirrr,  Cli.irroux  iVirnni.\  ^y> 
Laon,  ^:^8 

La  IVruse  iCharint«*\  3"; 7 

La   r.ilile  des  Marchands,  Lokmari.iktr.  iJiit- 
tany,  139 


\'\  .-"^3 

\  i.nn«\  43; 
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LauBcric  Haate,  49 

Le  Puv,  102  ^     ,  k       a 

Lc»  Evzics,  Tayac  (Dordognc),  «» 
Lokmariaker,  BritUny,  x39 
Londiniftres,  158,  357 
Lorraine,  258 
Loz^rc,  203,  316 
Lvonnais   219 
^lassaHAriegc),  438 
Mont  Hcuvray.  130 
Iklont  Sarjfel  (Aveyron),  144 
Mfintiers,  562,  6x6 
Morbihan  (Brittany),  343 
Neuilly-sur-Eurc,  203 
NouKuroulct  (Gascogne),  1x9 

P^uUkac,  Valley  of  the  Gers  (Gascogne),  238 

Pcriifonl,  92    .^     J  ^        . 

Pcy  de  I'Aie  (Dordogne)  430 

Poitiers,  2x9 

Pr»itou,  63,  66,  60,  236,  358 

Pontlcvoy  (Loir  et  Cher),  6a,  2H2,  353 

presaigny-lc-Grand  (Indre  ct  Loire),  24,  26,  27, 

52,  236.  »?3.^ 
PjTeni-eft  of  Anogc,  254 

St.  Acheul,  477.  &f-    ^     .  ,,^ 

SJt,  Jean  d'Alcas,  in  the  AvejTon,  3»« 

St.  Martin  d'Excideuil,  437 

Sa,*>ne,  Valley  of  the,  357 

Sarlat  a>onlogne),  43° 

Savanscau,  293   ^ 

Sa\-igne  (Vienne),  439 

^ine.  69,  166,  293 

^oiuon«,  98,  293 

Solutre  (.'^aoneet  I^irc),  436,  437 

Sommc,  Valley  of  the,  X2 

Thorns,  near  Toitiers,  352 

Tomljcllede  Brioux  (Poitou),  ia8 

Valli^rcs  (I^irc  et  Cher),  436 

Vandricourt,  near  IWthunc,  498 

Vauvray,  144  .  .  t  •  v  a 
Vergisson  (SaAne  et  Ix)ire),  438 
Villaigre  (Poitou),  357 

AUSTRIA. 

Kgrnburg,  360 
Hallstatt,  6,  76,  X67,  209.  243 
Sal/burg.  X46 
Salzkaznmergnt,  209,  243 

BELGIUM  AND  NETHERLANDS. 

Aerv<  hot.  145 

Helgium.  6«i,  43©.  43" 

B«*iH  de  Mon»,  83 

UruxwU,  98 

ChaU-ux,  439 

Flandi-rs,  i.^ 

Ciueldurlaod,  207 

Ghlin,  2X 

Cloyet,  4i<»,  4^ 

Oroningt-n,  1H3 

HasU-don.  3.S8 

IjrsM',  Ihe,  4  56 

Luxembourg,  3<io 

Mons,  ><o,  ^16 

San-iMin.  m-ar  Namar,  354 

Spi<nn*-<,  near  Mons,  2»,  31,  60,  P5.  223,  250 

Trou  du  Sureau,  Mootaigle,  438 

Yvoir,  .558 

DENMARK,  NORWAY,  AND  SWEDEN. 

'V,AN'D1.\AVIA.) 

Aarhun^.  Jutland,  279 

A«wn«,  ':*?4 

IVnmkrk.  61.  6?,  (6,  (/),  04*  "".  '''i.  184 

Faroe  UUndi,  378 

Jntland,  107 

Langtlaad,  38  ( 


Lindorma-backen,  Scania,  353 

Norway,  jiq 

Scandi'na\-ia,  250,  258,  293 

Scania,  249 

Slesvig.  40X 

Store  L\-ngbT,  62 

Sweden,  69.  165 

Thorsbjerg,  241  ,  ,      ,  ~- 

Vissenberg,  Odensc,  Isle  of  Funcn,  365 

GERM^VNY. 

Brandenburg,  166,  227 

Dicnheim.  144 

Genlauen,  E.  Prussia,  X67 

Germany.  131,  x6i,  176 

Gonscnhcim,  near  Mainz,  X30 

Hanover,  389 

Inzighofen,  near  Sigmaringen,  360 

iulioh.  S7  ,    .         o 

Lastrich.  near  Gonsenheim,  08 
Langen  Eichstatt,  Saxony,  X46 
Liinoburg,  173,  420 
Mainz,  170,  240 
Monsheim.  220,  242 
Oldenburg,  300 
Oldenstaut,  207 
Rhenish  Hesse,  258 
Rhine,  360 
Schraplau,  146 

Schussenried  (WurtemburgV  439 
Scudnitz,  near  Schwciniu  (Prussian   Saxony), 

170 
Sigmaringen,  158 
Sijden,  123 
T<»rgau,  57 
Tn"^ves,  283 

Uelzon  (Hanover),  163 
Wiesbaden,  255, 

GREECE. 
Eubcra,  xi5^ 
Greece,  103! 
Marathon,  328,  360 
Megalopolis,  57X 
Peloponnesus,  115 
Sardis  (Lydia),  106 
Tanagra  (Bucotia),  183 

ITALY. 

Bergamo,  350 

Civita  Nova,  Piceno.  359 

Cumarola,  near  Mouena,  359 

Elba,  Isle  of,  279,  327,  359 

Gabbiano,  571 

Imola,  179 

Italy,  xio,  203;  (North),  1x8 

Lac  du  Bourget,  221 

Mcrcurago,  near  Aruna,  359 

Parstum,  203 

Savoy,  210,  22X 

Telese,  2()S 

Tiber,  Valley  of,  571 

Varese,  I^'ikc  of,  near  Milan,  2)0,  359 

VercelH,  2'')8 

Vibrata,  Valley  of  the,  Abruzzo,  359 

PORTUGAL. 

Alemtejo,  200 
Cjis;i  da  Moura,  2)2 
Portugal,  40,  121,  lOi 

RUSSIA. 
Archangel,  -,6r 
Ekatrrino^lav,  -,6l 
Finland,  i6x 
Lithuania,  n>  i^-''*  ^/J 
Min>k,  i'/2 
Olonctz,  I'/Z,  yji 

SPAIN. 
Albunol.  2«;8 
Andalusia,  oj,  298 


640 


GEOGRAPHICAL  AND  TOPOGRAPHICAL  INDEX. 


Cadiz,  1x8 

Cerro  Muriano,  209 

Cordova,  209 

GtbralUr  (GenisU  Cave),  158,  226,  382,  387 

Manzanares,  near  Madrid,  571 

Mila^o,  20Q 

Villanueva  del  Rcy,  209 

SWITZERLAND. 

Af^ez,  Canton  do  Vaud,  165 

Bodmann,  20 

Concise,  Lake  of  Neuchitel,  143,  145 

Cortaillod,  373 

Geissboden,  364 

Greug.  234 

Inkwyl,  31Z,  422 

Mcilen,  289 

Mont  aaldve^  Geneva,  439 

Moosseedorf,  20 

Nussdorf,  149,  220,  359 

Robenhauscn,  14,  140,  143,  145,  387 

Sipplinren,  149,  162 

Switzerland,  41,  43 

Ueberlinger  See,  263,  358 

Unter  Ubldingen,  15 

Wauwyl,  20 

TURKEY  IN  EUROPE. 
Kostainicza,  328 

AFRICA. 

Africa,  Soutb,  249,  259,  330 

Aleppo,  257 

Alexandria,  151 

Algeria.  161,  259,  361 

Cape  of  Good  Hope,  216,  223,  571 

Egypt^  6,  7,  8,  44,  102,  259,  316,  329 

Tenenffc,  8 

AMERICA  AND  WEST  INDIES. 

Alabama,  196 
Araurania,  363 
Arica,  Poru,  303 
Hahia,  231 
JiarbadcH'S,  i6t 
Hritish  Guiana,  151 
Capt'  Lisburne,  34 
Caribbcc  Islands,  118,  tOr 
Cayuga,  New  Vf)rk,  63,  21Q 
Comayagua,  Spanish  Honduras,  302 
Cliiriqui,  03 

Delaware   River,    216;  Water  Gap,    Pennsyl- 
vania, 222 


Jamaica,  118 

Kotzebne  Gulf,  35 

Lake  Erie,  212 

Lake  Superior,  210 

Mexico,  21,  193,  250,  260,  265,  3x7,  362 

New  York,  212 

Nootka  Sound,  142 

North  America,  no,  149 

Ohio  River,  46,  259 

Peru,  22,  207,  363 

Quito,  128 

Rio  Frio,  Texas,  140 

Rio  Grande,  363 

Rio  Negro,  47 

Snake  Kiver^  37 

Soutb  Carolina,  123 

St.  George's  Souno,  210 

Tierra  del  Fuego,  14,  362 

Virginia,  37 

ASIA. 

Abu  Sharein,  South  Babylonia,  571 

Arconum,  near  Madras,  193 

Assam,  103 

Bundclcund,  79 

Central  India,  11^ 

Ghenneh,  in  Wa^y  Sirch,  Sinai,  361 

Indus  River,  21,  259 

Japan,  103,  116 

]  ava,  103 

ubbulporc,  249,  259 
Madras,  103,  570 
Mahanuday  River,  21 
Mount  Tabor,  571 
Muauier,  South  Babylonia,  103 
Tricninopoly,  214 
Upper  Scindc,  21 
Wady  Maghara.  210,  362 
Yun-nan,  South  China,  103,  116 

OCEANIA,  ETC. 

Australia.  23,  70,  150,  151,  153,  249,  204 

Br)rn««o,  SS 

Caroline  Islands,  146 

Celebes,  147 

K.ister  Island,  260 

New  Caledonia,  146,  147 

New  Guinea.  147 

New  Zealand,  41,  125,  153,  158,  193 

Queensland,  264 

Solomon  Islands,  162 

South  Sea  Islands,  125 

Tahiti,  231 

Victoria  River,  23 


PRINTED  BY  VIRTUE  AND  COi,  CITY  ROAD,   LONDON. 


s 


' 


t 

h 

ll 


f'f  ••-!'' 


